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INTRODUCTION. 


ITH. the introduction of the electric furnace, the new field 

of chemistry at high temperatures was opened to investi- 

gation. Moissan especially succeeded in reducing the most 

refractory oxides, and in volatilizing many of them, as well as 

certain metals which were considered infusible. He described’ a 

method of preparing alloys of vanadium, using the pentoxide as 
the source of vanadium. 

Bernoulli*® prepared alloys of tungsten with copper, lead, bis- 
muth, cobalt, nickel, etc. His method of working consisted in 
mixing the oxides of the two metals with lampblack, placing the 
mixture in a crucible and then heating it in an ordinary furnace. 
Proceeding in this manner he was not able to obtain alloys con- 
taining more than 1o per cent. of tungsten. 


1 From author’s thesis presented for the degree of Doctor of Philosophy, University 
of Pennsylvania, 1900. 
2“ La Four Electrique,” p. 246. 
3 Pogg. Ann., 111, 573. 
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Knowing the comparative ease with which tungsten and molyb- 
denum are reduced from their oxides, it was thought that it 
might be possible to mix these oxides with oxides of other metals 
and then reduce the mixture in the electric furnace, obtaining as 
a final product an alloy of the two metals. 

In the following experiments the furnace used was of the type 
known as the ‘‘ Moissan.’’ The carbon for the reduction was 
prepared by ignition of cane-sugar. The crucibles were made 
of graphite, modeled in the form of an assay scorifier. This 
shape is preferable, as it allows the arc to play directly on the 
bottom of thecrucible. In some ofthe experiments the crucibles 
were lined with magnesia, thus preventing the hot metal from 
absorbing any of the graphite. 

Unless otherwise mentioned the graphite crucibles were used. 
After each reduction the furnace was closed and allowed to cool 
before removing the crucible containing the fusion. 

Ten preliminary experiments were made with tungstic acid, 
attention being paid more particularly to the influence of the 
carbon, and to the variation in voltage and amperage. The 
results showed that the amount of carbon used exerted a greater 
influence in the purity of the metal than variations in the strength 
of current, and the duration of its action. The product invaria- 
bly contained carbon and traces of unreduced oxide. An effort 
was made to burn out the carbon by heating the impure metal in 
magnesia-lined crucibles, but the metal was changed to trioxide 
and magnesium was volatilized. 

ALLOYS OF TUNGSTEN. 

Tungsten trioxide and bismuthic oxide were mixed in varying 
amounts with carbon and exposed for several minutes to the action 
of a current of 60 to 80 volts, and 75to 150 amperes. The quan- 
tity of bismuth detected in the metallic product in no case 
exceeded 0.64 per cent. 

When cupric oxide was substituted for the bismuthic oxide, 
and a current of 75 to 150 amperes and 60 to 80 volts was applied 
for five minutes a regulus remained which showed, upon analy- 
sis, 18.24 per cent. of tungsten, 77.73 per cent. of copper, and 
3.23 per cent. of carbon. On using a crucible lined with mag- 
nesia the copper was completely expelled and tungsten trioxide 
remained. 
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The results obtained in attempting to prepare an alloy of tung- 
sten and manganese were negative. Two trials were made with 
chromium with the following conditions : 


Experiment I,— 
2 grams of tungsten trioxide Voltage, 72-80. 
2 ‘** ** chromic oxide Amperage, 100-160. 
a2 ** ‘**\earbon Time, 5 minutes. 


The reduction was made ina lime crucible. The resulting 
globule of metal was very hard and brittle, its surface being 
covered with a layer of chromic oxide. Its interior was gray in 
color. The specific gravity of the alloy equaled 8.96. Itshowed, 
upon analysis, 2.87 per cent. of chromium and 97.64 per cent. of 
tungsten. 


Experiment [1,— 
2 grams of tungsten trioxide Voltage, 72-85. 
2 ‘ ** carbon Amperage, I00-150. 
I gram of chromic oxide Time, 5 minutes. 


A carbon crucible was used in this experiment, but alloys con- 
taining a higher percentage of chromium than given in Exper- 
iment I, were not prepared. The next trial was made upon 
tungsten trioxide and cobaltic oxide with these conditions : 


2 grams of tungsten trioxide Voltage, 70-80. 
2 ‘*  ** eobaltic oxide Amperage, 125-150. 
I gram of carbon Time, I minute. 


The crucible was of lime and the button, which was strongly 
magnetic, very tough and tenacious, had the specific gravity 
10.96. Its analysis showed 51.86 per cent. of tungsten, and 48.26 
per cent. of cobalt. 

Upon varying the conditions to 


I gram of tungsten trioxide Voltage, 65-70, 
3 grams of cobaltic oxide Amperage, I10-130, 
2 grams of carbon Time, 2 minutes, 


and using, as before, a lime crucible the resulting metallic glob- 
ule was discovered to be strongly magnetic, very tough, and it 
was broken with difficulty. Its specific gravity was found to be 
8.92. .Its analysis revealed the presence of 29.24 per cent. of 
tungsten, and 70.10 per cent. of cobalt. 
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The experiments conducted with the oxides of tungsten and 
nickel gave very favorable results: 


Experiment I. 
2 grams of tungsten trioxide Voltage, 68-80. 
2 ‘** ** nickel oxide Amperage, 100-135. 
2. ** ' *tearbon Time, 2 minutes. 


The reduction was made in a crucible lined with magnesia, 
and a globule was obtained which was slightly magnetic, could be 
filed, and was very tough. Its specific gravity equaled 10.66. 
Its analysis gave 50.22 per cent. of tungsten, and 49.88 per cent. 


of nickel. 
Experiment IT,— 
3 grams of tungsten trioxide Voltage, 75-90. 
2 <§ carbon Amperage, 100-175. 
I gram of nickel oxide Time, 1} minutes. 


The crucible was similar to that used in Experiment I. The 
resulting button was very hard and non-magnetic, extremely 
brittle, and easily pulverized. Its specific gravity equaled 12.66. 
The analysis showed 91.19 per cent. of tungsten, and 8.08 per 
cent. of nickel., 

Repeated attempts were made to alloy tin and tungsten after 
the plan pursued with the other metals, but without success. It 
would, therefore, appear that starting with the oxides it is pos- 
sible to prepare alloys of tungsten with those metals which require 
a high temperature for their volatilization. In the case of those 
requiring a low temperature, the oxide is apparently reduced and 
the metal driven off before the tungstic oxide isreduced. Doubt- 
less alloys of tungsten and the lower fusing metals could be pre- 
pared by starting with the metals and melting them together ; 
but if this is attempted in the electric furnace the intense heat 
drives off the lower-fusing metal, leaving the one with a higher 
fusing-point in the furnace. 


ALLOYS OF MOLYBDENUM. 
Three reductions of bismuthic oxide and tungsten trioxide 


were made: 
Experiment [.— 
4 grams of molybdenum trioxide Voltage, 65-70. 
* 4 “  “ bismuth oxide Amperage, 90-120, 


I gram of carbon Time, 2 minutes. 
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The resulting metal was very hard. Its specific gravity 
equaled 6.81. It gave, upon analysis, 91.61 per cent. of molyb- 
denum, 6.50 per cent. of bismuth, and 2.28 per cent. of carbon. 


Experiment II.— 


2 grams of molybdenum trioxide Voltage, 60-70. 
8 ‘ bismuth oxide Amperage, 75-II0. 
t.5. °° “* carbon Time, 2 minutes. 


A granular mass was obtained after heating for one and one- 
half minutes. It was re-fused for one minute in a crucible lined 
with magnesia, and was converted into a very hard metallic 
button, having a specific gravity of 8.91. It showed, upon anal- 
ysis, 92 per cent. of molybdenum, 4.81 per cent. of bismuth, 
and 3.90 per cent. of carbon. 


Experiment III.— 
6 grams of molybdenum trioxide Voltage, 70-80, 
2 ‘ * bismuth oxide Amperage, I00-I50. 
I grain of carbon Time, 2 minutes. 


A crucible with magnesia lining was used in this experiment. 
The analysis showed 97.91 per cent. of molybdenum, 1.10 per 
cent. of bismuth, and 1.21 percent. of carbon. All efforts look- 
ing to the formation of a molybdenum-copper alloy were fruit- 
less. 

In the case of molybdenum and manganese the results were 
good and entirely unlike those observed with tungsten and man- 
ganese, as will be noticed in the following experiments : 


Experiment I,— 
4 grams of molybdenum trioxide Voltage, 75-85. 
4 ‘ ‘ manganese dioxide Amperage, I00-I50. 
3 * “Searbon Time, 2 minutes. 


A button, having a specific gravity of 7.08, was obtained. It 
gave, upon analysis, 71.07 per cent. of molybdenum, 14.36 per 
cent. of manganese, 9.60 per cent. of iron, and 4.34 per cent. of 
carbon. The iron in this ailoy came from the manganese dioxide. 


Experiment I[.— 


2 grams of molybdenum trioxide Voltage, 70-80. 
6 ‘* ** manganese dioxide Auiperage, 100-130. 
3 “ * caches ‘Time, 2 minutes. 


The resulting alloy had the specific gravity 6.9. Its analysis 
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revealed the presence of 60.08 per cent. of molybdenum, 21.11 
per cent. of manganese, 16.64 per cent. of iron, and 2.99 per 
cent. of carbon. My experience with molybdenum and chro- 
mium is briefly summarized in the following experiments: 


Experiment I,— 


2 grams of molybdenum trioxide Voltage, 70-90. 
6 ‘ ** chromic oxide Amperage, I00-I50. 
2 4 carbon Time, 3 minutes. 


A carbon crucible was used in the reduction. Molybdenum 
trioxide, unmixed with carbon, was placed in the bottom of the 
crucible, and upon this trioxide was introduced a mixture of 
chromic oxide, the balance of the oxide of molybdenum and 
carbon. The product of the fusion was hard and brittle. Its 
specific gravity was found to be 6.53. Its analysis showed the 
presence of 12.82 percent. of molybdenum, 76.71 per cent. of 
chromium, 7.52 per cent. of iron, and 2.55 per cent. of carbon. 


Experiment [I1,— 


4 grams of molybdenum trioxide Voltage, 70-80, 
4 ‘* §* chromic oxide Amperage, 90-130. 
3 «¢ iemrbon Time, 3 minutes. 


The alloy, steel-gray in color, proved to be hard and brittle. 
Its specific gravity was found to be 7.65, and upon analysis it 
showed 39.96 per cent. of molybdenum, 53.24 per cent. of chro- 
mium, and 6.22 per cent. of iron witha trace of carbon. An 
alloy of tin and molybdenum was not obtained. 

Several trials were made with molybdenum and nickel oxides, 
but only those will be introduced here which gave definite 
results : 


Experiment I,— 
2 grams of molybdenum trioxide Voltage, 70-80. 
4 ‘ © nickel oxide Amperage, 75-125. 
2 “* * carbon Time, 2 minutes. 


The crucible was lined with magnesia for this fusion. The 
metal obtained was very hard and brittle, non-magnetic, and had 
a specific gravity of 7.61. Upon analysis it gave 17.72 per cent. 
of molybdenum, 80.93 per cent. of nickel, and 1.63 per cent. of 
carbon. 





i 
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Experiment II,— 


4 grams of molybdenum trioxide Voltage, 75-80. 
2 ‘ nickel oxide Amperage, 100-150. 
2 © “ eachen Time, I minute. 


The alloy was soft and easily filed. It was non-magnetic and 
its specific gravity was found to be 8.00. Its analysis showed 
65.10 per cent. of molybdenum, and 34.72 per cent. of nickel. 


Experiment III.— 


4 grams of molybdenum trioxide Voltage, 73-75. 
2 ‘* * nickel oxide Amperage, 140-160. 
2 * carbon Time, I minute. 


A graphite crucible was used in the reduction. The alloy was 
hard, brittle, and non-magnetic. Its specific gravity equaled 8.88. 
Its analysis showed the presence of 50.20 per cent. of nickel, 
42.48 per cent. of molybdenum, 3.05 per cent. of carbon, and 
4.04 per cent. of silica. The silica probably came from the 
material used in the manufacture of the graphite crucible. 

The reduction of mixed oxides of molybdenum and cobalt was 
not attended with the least difficulty ; indeed, from the appended 
results it would seem that these particular metals alloy in almost 
aly proportion : 


Experiment [,.— 


2 grams of molybdenum trioxide Voltage, 68-75. 
4 ‘  cobaltic oxide Amperage, 100-175. 
2 “« carbon Time, 1% minutes. 


The crucible had a magnesia lining. The alloy was very hard, 
tough, and magnetic. Its specific gravity equaled 7.32. Its 
analysis gave 17.06 per cent. of molybdenum, and 82.34 per 
cent. of cobalt. 


Experiment [I.— 
3 grams of molybdenum trioxide Voltage, 70-90. 
3 ‘*  ** cobaltic oxide Amperage, 100-160. 
2 ‘ © carbon Time, 114 minutes. 


The crucible was lined with magnesia. The alloy was very 
hard, tough, and magnetic. Its specific gravity equaled 6.44. 
Its analysis showed 35.64 percent. of molybdenum, 62.91 per 
cent. of cobalt, and 1.79 per cent. of carbon. 
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Experiment III.— 
3 grams of molybdenum trioxide Voltage, 75-80. 
3“ * eobaltic oxide Amperage, I75-I9go. 
2. Scearbon Time, 1% minutes. 


In this experiment I used a graphite crucible, and obtained 
an alloy that was hard, slightly magnetic, very brittle, and easily 
pulverized. The specific gravity was 6.94. Its analysis gave 
47.10 per cent. of molybdenum, and 52.30 per cent. of cobalt. 


Experiment IV.— 
4 grams of molybdenum trioxide Voltage, 75-95. 
2 ‘* * cobaltic oxide Amperage, 125-175. 
2 ‘ ‘* earben Time, 1% minutes. 


The crucible was lined with magnesia. The alloy was very 
hard, brittle, and feebly magnetic, with a specific gravity of 7.14. 
Its analysis gave 54.57 per cent. of molybdenum, and 45.35 per 
cent. of cobalt. 


Experiment V.— 


4 grams of molybdenum trioxide Voltage, 70-100. 
2 ‘*  gobaltic oxide Amperage, II0-150. 
2 ‘“* carbon Time, 1% minutes. 


Here I used a graphite crucible, placing the molybdic oxide 
in the bottom. The alloy was soft enough to be filed, but was 
brittle and slightly magnetic. The specific gravity was 6.55. 
It gave, upon analysis, 49.47 per cent. of molybdenum, and 
50.86 per cent. of cobalt. 

While tungsten and molybdenum ordinarily show many simi- 
larities in their reactions, we observe in the preceding experi- 
ments differences not wholly devoid of interest. Thus, while 
tungsten and bismuth did not yield an alloy, with molybdenum 
and bismuth definite products did result. The experiments with 
tungsten and copper were positive, but with molybdenum it 
seemed impossible to alloy copper. Both metals failed to unite 
with tin, and while this was true of tungsten with manganese, 
the latter metal and molybdenum combined with apparent readi- 
ness. Cobalt, chromium, and nickel, of the seven metals whose 
oxides were used with the oxides of tungsten and molybdenum, 
seemed to alloy with the greatest ease with the tungsten and 
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molybdenum, yielding products which, in the case of cobalt and 
nickel, may prove to possess a commercial technical value, if pre- 
pared in large amounts. 





A METHOD FOR THE RAPID DETERMINATION OF 
CARBON IN STEEL. 


By KOBERT JOB AND CHARLES T. DAVIES. 
Received September 25, 1900. 


FTER a very thorough trial of Dr. Sargent’s apparatus for 
A the rapid determination of carbon,’ an investigation was 
begun with the object of retaining the continuous heating 
arrangement, and of reducing the apparatus to the simplest pos- 
sible form without impairing in any way the accuracy of the 
results. 

At the outset it was found that the separate, water-jacketed, 
copper oxide tube could be entirely eliminated by simply increas- 
ing the length of the combustion furnace to 9 inches, increas- 
ing the length of the porcelain combustion tube to 20 inches, and 
inserting closely rolled copper gauze about 4 inches in length, 
thoroughly oxidized prior to use, into the combustion tube, 
exactly as in the old method, placing pieces of clay-pipe stems 
between the copper oxide and the end of the tube in order to 
prevent the former from being forced out of place when the boat 
was run up against it in the determination. 

Experiments with the furnace itself showed that three Bun- 
sen burners each about 2} inches apart, having spreaders upon the 
tops, furnished sufficient heat to keep the porcelain tube ata 
bright red heat over 8 inches of its length. A thin sheet-iron shield 
was placed just beneath the tube as a protection from the direct 
action of the flame. 

After the removal of the separate copper oxide tube, it was 
found that the gases, upon reaching the calcium chloride tube 
preceding the weighed bulbs, had been cooled to the tempera- 
ture of the room, so that the condensing worm was no longer 
necessary, and further test after its removal proved that the 
excess of water remaining in the gas at that point was small, and 
was readily removed by the calcium chloride without necessity 
of frequent changing. It was further proved that the absorption 


1 This Journal, 22, 277. 
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2 





of carbon dioxide in the bulbs 


| was complete under these condi- 


tions, and that the temperature 
of the solution in the latter was 
not perceptibly raised, even upon 
very rapid running,—and also 
that moisture did not escape 
from the weighed potash bulbs 
and attached calcium chloride 
tube, even when the air was run 
at the rate of 8 bubbles per sec- 
ond, or faster than necessary to 
complete the combustion in 
twenty minutes. 

Attention was next directed to 
the sand tube for the removal 
of chlorine and hydrochloric 
acid. Undercertain conditions, 
and especially in very warm 
weather, it was found that the 
absorption by moist sand was in- 
complete, and thus that uniform- 
ly correct results could not be 
depended upon with this arrange- 
ment. Careful trial was there- 
fore made of various absorbents 
both wet and dry, and we finally 
adopted the anhydrous cupric 
sulphate and cuprous chloride 
U-tube recommended by Blair, 
inserting beyond it a small bub- 
ble tube containing about 10 cc. 
of a saturated solution of silver 
sulphate in sulphuric acid of 1.40 
specific gravity which served the 
double purpose of retaining any 
hydrochloric acid which might 
pass the U-tube, and of remedy- 


————— lt 
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ing the excessive dehydration produced by the copper salts. 

The U-tube, E,F, is of the ordinary 6 inch form, and when 
filled contains cupric sulphate in the arm F, and cuprous chlo- 
ride in E, both salts being freshly and thoroughly dehydrated, 
the copper sulphate being nearly white, and the cuprous chlo- 
ride a dull brown. A small piece of glass wool is placed at the 
bottom of the tube to separate the salts, and also upon the top. 
The materials should be in granular form about } inch in diam- 
eter, free from powder. 

After once filling the tube it may be safely used without 
change until the copper sulphate on the top of the arm F becomes 
slightly blue or green, or until traces of hydrochloric acid begin 
to be caught in the silver sulphate solution. The tube should 
then be removed, placed upon the steam table, or otherwise 
heated, and a slow suction applied until the cupric sulphate has 
become nearly white. A second U-tube is kept on hand ready 
for use and is inserted while the other is being dehydrated. 
Heating and aspirating for an hour-will generally produce the 
proper dehydration, and the tube is then capped and hung up 
ready for use. As ageneral thing a large number of determina- 
tions may be made without changing the tube. 

The silver sulphate bubble tube, D, is about 4% inches in 
height, and {inch in diameter, holding about 25 cc., if full. 
When in use the tube contains from 5 to 10 cc. of the silver sul- 
phate solution, this being blown in from a small wash-bottle. 
The tube is refilled after a determination if any precipitate has 
formed. This, however, seldom occurs unless the copper salts 
have become partially hydrated. 

The calcium chloride tube, C, next to the silver sulphate tube 
retains the excess of moisture from the latter, and the gas passes 
into the potash bulbs in precisely the same degree of dryness as 
it emerges from the calcium chloride tube attached to the 
weighed bulbs, as shown by the fact that in the blank determina- 
tions there is almost invariably neither loss nor gain in the 
weight of the bulbs. 

In filling the calcium chloride tubes care should be taken that 
the material be freshly dehydrated, and in granular pieces about 
4 inch in diameter and free from dust. The tubes should be 
filled as completely as possible, tapping lightly upon them and 
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filling close to the top, placing a very small piece of cotton at 
each end. 

The potash bulbs, B and B’, are practically the same as those 
recommended by Dr. Sargent, and hold, when filled for use, about 
35 cc. of potassium hydroxide and weigh, including the calcium 
chloride, about 80grams. These bulbs may be safely used until 
they have absorbed 2.5 grams carbon dioxide after which they 
should be cleaned out and refilled with fresh potash solution of 
1.27 specific gravity. The calcium chloride tube, which is about 
2% inches in length, and 4 inch in diameter, should also be 
refilled with dehydrated material atthe same time. The calcium 
chloride tube, C, immediately before the weighed bulbs, should 
be refilled in the same manner as soon as the material begins to 
appear slightly moist at the end nearest the silver sulphate tube. 
This will usually occur after about fifty determinations. The old 
calcium chloride when removed can be thoroughly dehydrated 
in a few minutes by heating in an iron or porcelain dish. 

In the course of our work more or less difficulty was at first 
experienced owing to the cracking of the porcelain tube, espe- 
cially so when the hpats were not warmed before inserting. We 
found, however, that this could be completely remedied by put- 
ting into the combustion tube a piece of platinum foil bent into 
tubular form, and fitting the combustion tube closely, being 
careful to have the edges somewhat beveled so that the boat, 
when pushed in with the wire, would run up smoothly upon the 
foil, the object of the latter, being, of course, to withdraw the 
heat absorbed by the boat from a considerable area of the com- 
bustion tube instead of from a few points. The above was noted 
by Dr. Sargent in the paper above referred to. 

Attention was next turned to the purity of the oxygen supply, 
in order to avoid the necessity for the preheating furnace. 
Investigation showed that commercial oxygen free from hydro- 
carbons could be readily obtained. Therefore, we merely stipu- 
late with the order that the material shall be of this quality, and 
upon arrival of the tank run a blank determination, passing the 
oxygen for ten minutes and then the air in the usual manner. 
The final weight of the bulbs after forty minutes in the balance 
should not vary more than 0.2 of a milligram from the original 
weight. Incase, however, a pure supply could not be obtained, 
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thus necessitating preheating of the gas, we found that a separate 
appliance could be avoided by simply passing a copper tube 
through the combustion furnace, utilizing the heat of the 3 bur- 
ners for the purpose. An apparatus of this nature was attached 
readily to the furnace by boring two quarter-inch holes in each 
end of the furnace just above, and slightly to one side of the 
spreaders of the Bunsen burners, running a seamless copper tube 
of 4 inch outside diameter entirely through the furnace, out 
through the end and back upon the opposite side parallel to the 
first, having the tube in such position that the flame would not 
play directly upon it, but still soclose that the heat would bring 
it to redness. The ends of this tube, after passing through the 
furnace, were bent down almost to the level of the desk, and 
then extended along to the connection of the oxygen supply 
beyond the three-way cock, L. With this length of about 18 
inches from the furnace, the ends of the copper remained cool 
under all conditions of service, and could thus be attached direct 
to the rubber tubes leading respectively to the oxygen and to 
the three-way cock, without any necessity for a water-cooling 
arrangement. 

In the regular determinations we heat up the furnace by 
lighting the middle burner, turning up one-half for five minutes, 
then turning up full, at the same time turning up the two end 
burners one-half, and after five minutes giving the full flame. 
The tube will be red hot within fifteen minutes from the start, 
and ready for the day’s determinations. If then a boat is in the 
tube it is pulled out with the wire hook quickly upon a porcelain 
tile, the weighed potash bulbs, after removing the capillary 
tips, are connected in position, and the oxygen started 
through the purifying bulbs, B’, at the rate of about 4 bubbles 
per second. The determination boat is then removed from the 
oven, placed within the end of the tube and run quickly into 
position against the copper oxide with the wire, which is removed 
at once, and the gum stopper inserted. The oxygen is passed 
for seven minutes at the above rate, then shut off, and the three- 
way cock turned and air passed at the rate of about 6 or 7 bubbles 
per second for twelve and one-half minutes regulating the pressure 
as necessary by means of the clamp O, and passing about 1 liter 
‘of air. The stopper is then removed from the end of the tube, 
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the bulbs disconnected, and another set of previously weighed 
bulbs inserted and the second combustion proceeded with. Three 
weighed bulbs are used in running a set of determinations, and 
one of the same size but slightly lighter than the others is kept 
upon the opposite pan of the balances as a counterpoise. The 
weights are taken after letting the bulbs stand for forty minutes 
in the balances. The furnace remains hot throughout the day’s 
work without attention. 

As to accuracy of results with this apparatus, we have checked 
repeatedly upon various standard steels, and have obtained uni- 
form and practically identical results with those obtained by the 
regular combustion method with a platinum tube. 

In its present form the apparatus can be readily made by cut- 
ting down an old furnace; no water connections are required, the 
number of joints is reduced to a minimum, the cost of operation 
as well as the initial cost are greatly reduced below the cost of 
the old combustion method, a porcelain tube is as satisfactory 
and quick as a platinum tube, and the entire apparatus from end 
to end can be placed upon a table 5 feet long. 

In this apparatus we have retained what seemed to be for our 
purpose the most desirable features of the various appliances now 
in use and wish to make due acknowledgment for them.' 

We have found it very advantageous to rechlorinate the double 
chloride of copper and potassium solution after Dr. Sargent’s 
method.’ As the solution gradually becomes neutral we find it 
desirable after rechlorinating to make addition of hydrochloric 
acid in sufficient amount to restore the original acidity, thus pre- 
venting the separation of salts, and increasing the rapidity of 
solution. 

The acidity can be determined very easily by titrating 5 cc. of 
the rechlorinated solution with standard potassium hydroxide so- 
lution, taking as the end-reaction the point at which the ferric 
hydroxide just formed fails to go into solution after shaking. 
Titration is then made of 5 cc. of a solution of one part hydro- 
chloric acid and 13 parts water (the normal acidity of the double 
chloride solution) with a drop of neutral ferric salt as indicator, 
the end-point being determined as above; comparison of the 


1 The potash bulbs and silver sulphate tube were made to order by Queen & Co. 
2 This Journal, 22, 210. 
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acidity of the two solutions with the volume of the solution 
rechlorinated will show the amount of hydrochloric acid needed. 
LABORATORY OF THE PHILADELPHIA AND READING 


RAILWAY COMPANY, READING, PA., 
September 13, 1900. 





DETERMINATION OF IRON IN MAGNETITE ORE BY 
THE SPECIFIC GRAVITY TEST.’ 


By JosEPH W. RICHARDS. 
Received October 22, 1900. 


ANY magnetite ores are simply mixtures of magnetite and 
quartz. ‘The dressing of such ores at the mines up to a 
salable percentage of iron is often an important matter, and in 
such cases the weight of the ore, as determined by its ‘‘ feel,’’ is 
the determining factor as to whether it should pass into the ore 
pile or tothe dump. Every new streak of ore opened up brings 
new material to be thus classified. For such classification, the 
specific gravity of the ore, carefully taken on a good pair of 
scales, is of quite sufficient accuracy to answer all practical pur- 
poses. Indeed, in many cases, considering the difficulty of 
obtaining a small representative sample from a mixed lot of ore 
such as the chemist requires, the specific gravity test made on a 
considerable weight of sample pieces may be quite as satis- 
factory as an analysis. The various ways in which specific 
gravity may be practically determined onan ordinary good scale 
need not be discussed here; anywhere from 1 to 50 pounds of 
ore may be tested, according to the scale at hand, and the accu- 
racy desired, and results usually obtained accurate to 0.10 in any 
case, and often to 0.02 or 0.03, in the specific gravity. Such 
variations would mean a variation of 1 to 3 per cent. on the iron 
content, according to the richness of the ore. With ores over 45 
per cent. of iron, the variation or error need not be over 2 per 
cent. on the iron, in any case. 

To facilitate such tests, I have calculated the following table 
of the specific gravity of mixtures of magnetite and silica, of 
specific gravity of 5.18, and 2.66 respectively, for every 1 per 
cent. of iron contained, giving in each case also the percentages 
of magnetite and quartz in the mixture, the latter datum being of 
particular importance in valuing the ore. 


1 Read at the October meeting of the Lehigh Valley Section of the American Chem- 
ical Society. 
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Fe. Fe 304. SiO,. Specific Fe. Fe,O,. SiOz. Specific 
Percent. Percent. Percent. gravity. Percent. Percent. Percent. gravity. 
fe) 0.0 100.0 2.66 37 51.0 49.0 3.54 
I 1.4 98.6 2.67 38 52.4 47.6 357 
2 2.8 97.2 2.69 39 53.8 46.2 3.60 
3 4.1 95-9 2.71 40 55:2 44.8 3.64 
4 5-5 94.5 2.73 41 56.6 43.4 3-67 
5 6.9 93-1 2.75 42 58.0 42.0 3.70 
6 8.3 91.7 2.77 43 59-4 40.6 3-74 
7 9-7 99.3 2.79 44 60.8 39.2 3-77 
8 II.0 89.0 2.81 45 62.1 37.9 3.81 
9 12.4 87.6 2.83 46 63.5 36.5 3.85 
10 13.8 86.2 2.85 47 64.9 35.1 3.89 
II 15.2 84.8 2.87 48 66.3 an7 3.93 
12 16.6 83.4 2.89 49 67.7 22-4 3.97 
13 18.0 82.0 2.92 50 69.1 30.9 4.01 
14 19.3 80.7 2.94 51 70.5 29.5 4.05 
15 20.7 79.3 2.96 52 71.8 28.2 4.09 
16 22.1 77-9 2.98 53 93.2 26.8 4.13 
17 23.5 76.5 3.00 54 74.6 25.4 4.17 
18 24.8 75.2 3.03 55 76.0 24.0 4.22 
19 26.2 73.8 3.05 56 77-4 22.6 4.26 
20 27.6 72.4 3.07 57 78.8 21:2 4.31 
21 29.0 71.0 3.09 58 80.1 19.9 4.36 
22 30.4 694 3:52 59 81.5 18.5 4.41 
23 31.8 68.2 3.14 60 82.9 17.1 4.46 
24 33% 66.8 3:17 61 84.2 15.8 4.51 
25 34.5 65.5 3.20 62 85.6 14.4 4.56 
26 35.9 64.1 3°92 63 87.0 13.0 4.61 
27 39:3 62.7 3.25 64 88.4 11.6 4.66 
28 38.7 61.3 220 65 89.8 10.2 4.72 
29 40.0 60.0 3.30 66 91.2 9.8 4.78 
30 41.4 58.5 3-33 67 92.6 7-4 4.84 
31 42.8 B72 3.36 68 94.0 6.0 4.90 
32 44.2 55-8 3-39 69 95-3 4.7 4.96 
33 45.6 54.4 3-42 70 96.7 3.4 5.02 
34 47.0 53.0 3-45 71 98.0 2.0 5-09 
35 48.3 51.7 3.48 72 99.4 0.6 5.16 
36 49.7 50.3 3:51 72.4 100.0 0.0 5.18 


LEHIGH UNIVERSITY, 
October 18, 1900. 


IRREGULAR DISTRIBUTION OF SULPHUR IN PIG IRON. 


By RANDOLPH BOLLING. 
Received October 8, 1900. 


ULPHUR determinations sometimes show marked differences 
when samples are drilled from different points on the same 
pig. M. J. Moore’ has noticed the low results obtained from 





1 This Journal, 21, 972-975. 
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‘* shot samples’’ as compared with those cast insand. He states 
that the results obtained from the ‘‘shot samples’’ are low as 
compared with the gravimetric determinations. Moore used 
the volumetric method on his sand and shot samples. 

The variations between sulphur determinations, made on 
drillings from the lower surface of the pig, and those made on 
the upper surface have been frequently noticed here, and in some 
cases have been so marked that a cast which was drilled from 
the top surface of the sample pig, on analysis, showed 0.075 per 
cent. sulphur, and consequently graded as “‘ off basic’ (sulphur 
running over 0.05 per cent.) was found to be ‘‘ basic’’ when the 
drillings were taken by drilling a hole entirely through the pig; 
the second determination showed 0.045 per cent. sulphur. 

To study the irregular distribution of sulphur a rod 12 X 14 
inches was cast in sand by collecting a pound or so at intervals 
from the runner as a cast was being made until about 10 pounds 
had been ladled out, and then poured into the mold. This 
was then drilled at regular intervals of 13 inches; in all 8 holes 
were drilled. Sulphur was determined by the cadmium chloride 
method. ‘The figure represents a cross-section of the rod reduced 
to a small scale. Beginning at bottom of the rod at the point 
marked A, the decimal points will indicate where the drill 
entered. The percentages of sulphur it will be noticed are lower 
at the bottom of the mold than at the top. 
| 036 

.036) 
‘036 
.036} 

.036 

-032 

+03 | 
Loa 

A 

It will be seen that the difference between the upper and lower 
surface amounts to 0.013 per cent., and it would therefore be 
wrong to report a determination made on drillings taken either 
at the top or bottom; and to obtain a representative sample it 
would be necessary to drill a hole entirely through the sample 
pig, and mix the drillings well before making the determination. 
By this procedure a fairly average sample would be obtained. 


LABORATORY VIRGINIA IRON, COAL, AND 
CoKE Co., BUENA VISTA, VA, 
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THE COPPOSITION AND ANALYSIS OF LONDON PURPLE. 


By J. K. Haywoop. 
Received October 22, 1900. 


ONDON purple has, tip to the present time, been supposed 

to consist mainly of calcium arsenite and an organic dye 
residue. From the work which will appear later on in this 
article, however, it is shown that the arsenic in London purple 
is principally in the ‘‘ic’’ condition, so that it consists mainly 
of calcium arsenate, calcium arsenite, and an organic dye 
residue. On account of the method of manufacture, as I have 
mentioned in an earlier paper,’ some ofthe arsenic will nearly, 
or quite, always appear in the free condition. It will thus be 
seen that an analysis of London purple would include the deter- 
mination of moisture, total arsenic acid, total arsenious acid, 
soluble arsenic acid, soluble arsenious acid, calcium, and sand. 


DETERMINATION OF MOISTURE. 


The moisture of London purple, was determined by drying at 
100° for from twelve to fifteen hours. On four samples (A, B, 
C, and D) examined by me the results were: 


A. B. ie D. 
Per cent. Per cent. Percent. Percent. 
Moisture ..---+-seeeeee eee 1.87 4.07 2.76 2:73 


DETERMINATION OF TOTAL ARSENIC. 


As regards the determination of total arsenic, it will at once 
be seen that on account of the presence of the organic dye-stuff 
residue, and of the calcium, the same methods cannot be 
applied as those mentioned in my earlier paper for Paris and 
Scheele greens. 

I therefore tried to apply to London purple the same method 
for determining total arsenic as is used for determining phos- 
phoric acid in phosphates, namely : 

1. About 0.5 gram of the sample was oxidized with fuming 
nitric acid, the excess removed by evaporation, molybdate 

1 “adulteration and Analysis of the Arsenical Insecticides.’’ This Journal, 22, 568. 
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solution added and the yellow precipitate carefully washed, and 
afterwards dissolved in ammonia, magnesium mixture added 
and the arsenious oxide weighed as magnesium pyroarsenate 
(Mg,As,O,). In carrying out this method, however, I found 
that the fuming nitric acid did not oxidize all of the organic dye- 
stuff and that consequently all of the yellow molybdate precipi- 
tate did not‘come down. As the results obtained showed that 
the amount of arsenious oxide was about 10 per cent. below 
that which I subsequently found to be present, the method was 
abandoned. 

2. I next tried to determine the total arsenic by dissolving the 
purple in hydrochloric acid, precipitating with hydrogen sul- 
phide, washing, dissolving in ammonia, reprecipitating with 
hydrochloric acid, washing first with water, then, after drying, 
with carbon disulphide, and finally weighing as arsenious sul- 
phide. The arsenious sulphide obtained, however, was per- 
fectly black, from contamination with organic matter, hence 
this method was also abandoned. 

3. The next method which I tried was as follows: 


About 2 grams of the sample were dissolved in hydrochloric 
acid (1: 4) and heated to from 60°-70° C. to get all arsenic in solu- 
tion (not higher for fear of driving off arsenious chloride). 
The solution was then filtered to a definite volume, an aliquot 
portion taken for analysis and the arsenic precipitated by 
hydrogen sulphide at 70° C. The precipitate was separated by 
filtration, washed, and finally both filter and precipitate oxidized 
with fuming nitric acid in a small flask. After all sulphur and 
organic matter appeared to be oxidized, the solution was evap- 
orated to a small volume, filtered, treated with magnesia 
mixture prepared according to the Austin formula,’ and then 
with a little ammonia. After settling a few hours the precipitate 
was washed with ammonia water (1 cc. ammonia to 100 cc. of 
water) ona Gooch crucible, dried, and the Gooch crucible placed 
in asolid platinum crucible where it was ignited by degrees in 
the ordinary way. 

Employing this method, the following results were obtained 
on the four samples (A, B, C, and D) : 


1 Zischr. anorg. Chem., 23, Heft. 2. 
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A. B. c: D. 
Per cent. Per cent. Per cent. Per cent. 
Arsenious oxide...... 35-50 37.48 36.47 35-90 
Another sample, X, gave results in triplicate, as follows: 
Per cent. 
33-53 
33-32 
33-79 


Although this method seemed to give fairly good results, I 
did not feel satisfied for two reasons, namely : 

1. The magnesium ammonium arsenate was always dark- 
colored, showing that the nitric acid had not oxidized all the 
organic matter, and that consequently when the precipitate was 
ignited, there would be a loss of arsenic. 

2. From the length of time necessary to precipitate the 
arsenious sulphide (As,S,), it appeared to me that some of it at 
any rate must be in the ‘‘ic’’ condition, and that consequently 
a method should be employed which would differentiate between 
the ‘‘ous’’ and ‘‘ic’’ arsenic. 

With these two points in view I worked out a method modeled 
after the Thorn“Smith method, mentioned in my earlier paper, 
but quite different in all of the small details. It is as follows: 

3. Two grams of London purple were dissolved in about 80 
ec. of water, and 20 cc. of hydrochloric acid at a temperature of 
from 60° to 70°, just as in the method above described, filtered, 
and washed toa volume of 300 cc. One hundred cc. of this 
was treated in a 500 cc. flask with sodium bicarbonate in excess. 
The contents of the flask were then brought to the mark with 
water, using a few drops of ether to destroy bubbles, and 250cc. 
filtered.off. To this was added starch solution, and the standard 
iodine solution, until the blue color appeared. The result was 
the arsenious oxide as such, in 50 cc. of the original solution. 

Again 50 cc. of the original solution (representing 0.33333 
gram) was heated to 80° on the water-bath, and then taken off 
and 50 cc. of hydrochloric acid, and three grams of potassium 
iodide added. The mixture was allowed to stand for at least 
fifteen minutes, the ‘‘ic’’ arsenic thus being reduced to ‘‘ous’’ 
arsenic by the action of the potassium iodide, in the acid solution, 























 —_— 
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iodine being set free. The solution was then rinsed out ina 
large beaker, and tenth-normal sodium thiosulphate added, 
drop by drop, to get rid of the iodine. The end-point here was 
rather difficult to read on account of the very dark color of the 
solution, but with a little practice one could determine it very 
easily, by proceeding as follows: 

The sodium thiosulphate was run in a little at a time and 
occasionally a drop of the solution was added to a drop of 
starch paste. This would of course give a blue color with the 
starch, which became fainter and fainter as the iodine was used 
up. Finally when a drop of the solution only gave the slightest 
blue color, with the starch, a little starch paste was added 
directly to the whole solution, and the blue color dissipated with 
a few drops of thiosulphate. With a little practice one could in 
this way get the exact end-point every time. The solution was 
immediately made alkaline with solid sodium carbonate. It 
was again made slightly acid with hydrochloric acid, taking 
care that all of the solid particles of the sodium carbonate on 
the bottom were neutralized by the acid,’ and finally made 
alkaline with sodium bicarbonate. Starch paste was now added 
and tenth-normal iodine until the blue color appeared. This end- 
point is easily read if the beaker is placed on a white surface 
between the eye and the light, and iodine run in until 
a distinct purple color appears. The figure thus obtained 
gave the total amount of arsenic in the solution as arsenious 
oxide. Subtracting the first figure from this we have the 
amount of arsenious oxide corresponding to arsenic oxide in 50 
ec. of the original liquid. Working in this way I obtained the 
following results on the samples (A, B, C, and D). 


Dn vo v 
co} s i Co] 
uv - 
ss) = ae $ 00 * 
* aa bg ° 
° vy Sn 
wa n noR 
3 #2 500 : 
2 a Ge gee 28 
e =6 aos 5 
33 $3 aeg 2D 
eos ox = Ot ee 
<a Ho doc <a 
Sample. Per cent. Per cent. Per cent. Per cent. 
IN Siti ack ee iol aie 4 8.16 37.21 29.05 33-77 
8.16 37.25 29.05 33.43 
: 36.78 28.62 33.26 


1 If all of the sodium carbonate is not used up, it will itself act on the standard 
iodine subsequently to be added. 
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on a vo uv 
i 
F ee “Bs 3 
° uu T's 
: 2g 256 ? 
g & gay Ee 
g6 33 gig 23 
<i B65 <o5 4 
Sample. Per cent. Per cent. Per cent. Per cent. 
Eorber mine ear 17.45 39-97 22.67 26.34 
17.16 40.12 22.82 26.50 
alsa _ 40.26 22.96 26.66 
Ge vceaerdsiee cues 10.47 38.67 28.20 32.76 
10.47 38.81 28.34 32.93 
BD ica cieinww isa co sores 6.40 37.07 30.67 35.62 
6.40 36.92 30.52 35-45 
tee 37.21 30.81 35-79 


It will thus be seen that this method not only allows of a 
determination of the arsenious oxide and the arsenic oxide but 
also gives very good duplicate results, which results are higher 
than those obtained by the previous methods. One would 
expect this on account of the loss which very likely takes place 
in the last method when the magnesium ammonium arsenate 
is burned in the presence of some organic matter, which has 
not been removed by the fuming nitric acid. 


DETERMINATION OF CALCIUM OXIDE. 


In order to determine calcium oxide in London purple, a por- 
tion was dissolved in hydrochloric acid (an aliquot portion of 
the 300 cc. used in the determination of arsenious and arsenic 
oxides above would do), and hydrogen sulphide passed through. 
The precipitate was well washed, the filtrate evaporated to small 
bulk and transferred to a 200 cc. flask, when it was treated with 
ammonia (to precipitate the iron, etc.) and made to the mark. 
A 100 cc. portion of this was filtered off and treated with 
ammonium oxalate inthe usual way. In this manner the follow- 
ing results were obtained on the samples (A, B, C, and D). 


Calcium oxide. 
Samples. Per cent. 














_ 
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DETERMINATION OF SOLUBLE ARSENIOUS OXIDE. 


To determine the soluble arsenious oxide, the same methods 
were used as those described in my previous paper for Paris 
and Scheele greens.’ On a fifth sample, X, the results were as 
follows: 

Method 1. Washing on the filter not tried. 

Method 2. Extracting I gram with 500 cc. of water for a number of 
days at room temperature, and determining arsenious oxide by standard 


iodine in an aliquot portion of the filtrate. 
Arsenious oxide 


extracted, 

Sample. Time. Per cent. 
hic sinte sid 66s) 0 a bgig 805) a5- 5 days 7-29 
10 days 7.88 
Ig days 7.88 


Method 3. Extracting 1 gram with successive portions of water at 50°- 
60° C. 


Arsenious oxide 


extracted. 
Time. Per cent. 
I day. -seeeesesecceeeceeees 7.78 
2 AYS+ eres eeereeereeceees 7.78 + 1.65 = 9.43 
3 AYS- oes eccns cecveccccces 9.43 + 0.87 = 10.30 
4 dBYS-+eeeeeceeceeeeeesees 10.30 + 0.49 = 10.79 
5 UayS+-eseececsceccec cece 10.79 + 0.39 = 11.18 
6 days c cieeiwanéGiale mm Slates satus 11.18 + 0.29 = 11.47 
7 days cwatiinkaan saneeu ees 11.47 + 0.19 = 11.66 
8 dayS..ceseeecececeee cee 11.66 + 0.24 = I1.90 
Q dayS.--eccecee cece ceceees Still gaining. 


It will be seen from this that the only method which gave 
constant results was Method 2, above, just as in the case of 
Paris and Scheele greens. Applying this method to Samples 
A, B, C, and D, the following results were obtained : 


Soluble arsenious 
oxide. 


Sample Nos. Per cent. 
Be voce clade dane ncaecnaectiougue 2.43 
BB vac cesncic cece cess eeeneeedes 13.5 
13.60 
OS ns araies Sraiaiecoreiayeoreel beaaereaetarca 3.88 
Dieu acsviasevtesaceesecunecscce 1.44 


DETERMINATION OF SOLUBLE ARSENIC OXIDE. 
To determine the soluble arsenic oxide, an aliquot portion of 


1 “Adulteration and Analysis of the Arsenical Insecticides.’”’ This Journal, 22, 568. 
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the liquid from Method 2 above, for soluble arsenious oxide 
(say 200 cc.), was transferred to a flask, made slightly alkaline 
with NaOH, and evaporated to about 25 cc. on a hot plate. 
The flask was then removed and allowed to cool to about 80°, 
and an equal volume of concentrated hydrochloric acid and 3 
grams of potassium iodide added. It was allowed to stand 
fifteen minutes, the iodine set free, exactly used up with tenth- 
normal thiosulphate (the end-point is easily read without 
the use of starch), and the solution neutralized with sodium 
carbonate. It was again made slightly acid with hydrochloric 
acid, taking care that all lumps of sodium carbonate were acted 
on, then made alkaline with an excess of sodium bicar- 
bonate, and titrated with iodine, using starch as an indicator. 
From this figure was subtracted the figure representing the 
amount of soluble arsenious oxide, and the remainder was cal- 
culated as arsenic oxide. 
Proceeding in this way I obtained the following results : 


Soluble arsenic 


oxide. 

Sample. Per cent. 
MN ci 5 Gals Sra ds iatatn aie wav elaweae 15.81 
ee eee rere eer ee 782 
Oia Sa dw nie ie nce bi wsiaes wine Gaereduslos 12.56 
ED) cvdece sebene'se00bs p0008e 1006 19.56 


DETERMINATION OF SOLUBLE CALCIUM OXIDE. 

In Method 2 above for soluble arsenious oxide and arsenic 
oxide, I also determined the per cent. of calcium oxide that 
had been dissolved by the action of the 500 cc. of water. The 
results on the samples (A, B, C and D) were as follows : 


Calcium oxide dis- 
solved by 500 cc. 


Sample. of water. 
Per cent. 

Pivien biulae oie wivile meee ice wate sie 7.80 

Bicxevoraa css a Rlen aie cise erslp ele wares 6.60 

Canin d ae eAlded «eke ae eal ele sige ee 7.00 

DD iciek ae bis waeien ea as Wiebe a eueee 10.80 


DETERMINATION OF OTHER INORGANIC MATTERS. 


The inorganic matter, insoluble in hydrochloric acid, mostly 
consisting of sand, was determined by dissolving the London 
purple in hydrochloric acid, filtering, washing, and burning the 
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filter and contents. The results obtained on the samples (A, B, 
C and D) were as follows: 


Sand. 

Sample Per cent. 
A ccvcccccccccescc cccccvces 3-54 
iv vese pa dotenenaecas eens ae eaee 2.61 
Cie etic ddle a wae a awe a Perr errr 2.46 
DWisicnsc ccwawe cause neweaeee musa eare 3.55 


The following is a condensed statement of the work done: 


Total arsenic! cal- 
culated as As,Oz3. 








ae ay, 
m+ bo } 
wees s s : 
an Nex (a) = }° + 
= M7) ° = 
soda soi S.: a) “ 
esky pent) os a Y 
#0 vd Zs va — 
ae os £0 an ai os 
#3) b=] a sa 7) as Y 
vere 86 Se rhe ce Be 
ee) Pa og Oa 39 
3 ue | Beg Re ag 
Sample. Water. Sand. (3) (4 cc} A ) 
Percent. Percent. Percent. Percent. Percent. Percent. Per cent. 
A seeeee 1.87 3.54 35-50 37-07 8.16 33.60 25.09 
B wee 4.07 2.61 37.48 40.12 E721 26.50 23.59 
C sees 2.76 2.46 36.47 38.74 10.47 32.84 24.55 
D .-eeee 2:73. 3-55 35:90 37:07 6.40 35.62 25.03 
> rr area aint ele 33-55 eeee teens 23.30 
Soluble arsenious oxide. 
og ons Be | 
av aw Pe = | s 
8 Hae age 3 
he ose aig ‘s 
aie Pei) bad 
acu aed = a ay 
Kop Box 8 
v5 Ss a>) as v nn. L 
OFB orm, ns = Be 
= <q oO ea 3 
wEx ves Sens 3% 
2a Anas BSEE B83 
Sample. Per cent. Per cent. Per cent. Per cent. 
is se nete sretielacuat eta 2.43 15.81 7.80 
ih cicicn else ventas 13.49 F282 6.60 
SEARO OURO COC or 3.88 12.56 7-00 
Bir cetecsieeeews 1.44 cee 19.56 10.80 
so o0,bs es aaa 7.88 II.90 “a Pe 





FORM IN WHICH VARIOUS CONSTITUENTS APPEAR. 
Knowing the full inorganic composition of the four samples 
given above, we are now in a position to determine the form in 
which they appear in London purple. The calculation is very 
simple. If we subtract the soluble arsenious oxide from the 


1 Methods 1 (precipitating with molybdate) and 2 (weighing as arsenious sulphide) 
were abandoned as unsatisfactory. 
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total arsenious oxide as such, the soluble arsenic oxide from the 
total arsenic oxide as such, and the soluble calcium oxide from 
the total calcium oxide, we have left the insoluble arsenious 
oxide, the insoluble arsenic oxide, and the insoluble calcium 
oxide. If the form in which these are united is the normal 
calcium arsenate, Ca,(AsO,),, and the normal calcium arsenite, 
Ca,(AsO,),, then the sum of the amounts of calcium oxide, 
necessary to unite with allthe insoluble arsenious oxide to form 
calcium arsenite, and all of the insoluble arsenic oxide to form 
calcium arsenate, should be equal to the insoluble calcium oxide 
as determined. 

We will now take up each of the samples and see if such is 
the case. , 


A. Total As,O, = 8.16 Total As,O; = 33.60 Total CaO = 25.09 
Soluble As,O, = 2.43 Soluble As,O,; = 15.81 Soluble CaO = 7.80 


Insoluble As,O; = 5.73 Insoluble As,O; = 17.79 Insoluble CaO = 17.29 
As.O,:: 3'CaO's 3:5:733.4 
a = 4.86 = CaO necessary to form Ca,(AsO,), 
P- BO. 2CaOKs s £7905 
x = 12.99 = CaO necessary to form Ca,;(AsO,), 
12.99 + 4.86 = 17.85= CaO theoretically necessary to form 
Cas(AsO,). and Ca,(AsO,), 
17.29= CaO actually found. 


B. Total As,O, = 17.31 Total As,O, = 26.50 Total CaO = 23.59 
Soluble As,O, = 13.49 Soluble AsO; = 7.12 Soluble CaO = 6.60 


Insoluble As,O, = 3.82 Insoluble AsO, == 19.38 Insoluble CaO = 16.99 
As,O, : 3CaO : : 3.82 : x 
x = 3.28 = CaO necessary to form Ca,(AsO,), 
As,O; : 3CaO : : 19.38: 4 
x = 14.15 = CaO necessary to form Ca,(AsO,), 
14.15 + 3.28 = 17.43 = CaO theoretically necessary to form 
Ca,(AsO,), and Ca,(AsO,), 
16.99 = CaO actually found. 


C. Total As,O, = 10.47 Total As,O, = 32.84 Total CaO = 24.55 
Soluble As,O, = 3.88 Soluble As,O,; = 12.56 Soluble CaO = 7.00 





Insoluble As,O, = 6.59 Insoluble As.O;, = 20.28 Insoluble CaO = 17.55 
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As,O, : 3CaO: : 6.59: 4 
x = 5.59 = CaO necessary to form Ca,(AsO,). 
As,O; : 3CaO : : 20.28: 4 
x = 14.81 =CaO neccessary to form Ca, (AsO,), 
5.59 + 14.81 = 20.40 = CaO theoretically necessary to form 
Ca,(AsO,), and Ca, (AsQ,),. 
17.55 = CaO actually found. 


D, Total As,O; = 6.40 Total As,O; = 35.62 Total CaO = 25.03 
Soluble As,O, = 1.44 Soluble As,O; = 19.56 Soluble CaO = 10.80 


Insoluble As,O,; = 4.96 Insoluble As,O; = 16.06 Insoluble CaO = 14.23 
As,O,:3 CaO: : 4.96: 2 
x = 4.21 = CaO necessary to form Ca, (AsO,),. 
As,O, :3 CaO : : 16.06: + 
x = 11.73 = CaO necessary to form Ca, (AsO,),. 
4.21 + 11.73 = 15.94 = CaO theoretically necessary to form Ca, 
(AsO), and Ca;(AsQ,), 
14.23 = CaO actually found. 
On another sample E the results were as follows: 
10.91 = CaO theoretically necessary to form Ca,(AsO,), and 
Ca;(AsO,)2, 
10,21 = CaO actually found. 


It will be seen from the above calculations that the amounts 
of calcium oxide, arsenious oxide, and arsenic oxide are such in 
Samples A, B, and E as to closely approximate the formulas 
Ca,(AsO,), and Ca,(AsO,),. In Samples C and D the amounts 
of these three substances do not so closely approximate the 
formulas Ca,(AsO,), and Ca,(AsO,), but show there is a tendency 
to form compounds in which the amount of lime is less in pro- 
portion to the arsenious and arsenic oxides as in CaHAsO, and 
Ca,As,O,. 

I am inclined to believe from this work that the lime, 
arsenious and arsenic oxides in London purple are usually com- 
bined as the normal calcium arsenite and arsenate, but that 
sometimes small quantities of calcium arsenite and arsenate are 
formed in which the lime is less in proportion to the arsenious 
and arsenic oxides as in CaHAsO, and Ca,As,O,. The factors 
that determine this are very likely the time of boiling, the 
original concentration of the liquor, the presence or absence of 
an excess of lime and the form in which the arsenic is present 
in the original dye residue. 
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DETECTION OF FOREIGN COLORING-MATTER IN SPIRITS. 


[SECOND METHOD. ] 


By C. A. CRAMPTON AND F. D. SIMONS. 
Received October 29, 1900. 


method for the detection of caramel in spirits and vinegar, 
based upon the selective absorption of caramel coloring- 
matter by fullers’ earth, was published by us in this Journal.’ 
Since that time the method has given very satisfactory results 
in this laboratory in the examination of samples suspected of 
being artificially colored, the chief difficulty encountered in its 
application being the variable quality and color-absorbing 
power of fullers’ earth as found in the market. This difficulty 
was partially overcome by obtaining a supply of the material, 
of uniform color-absorbing capacity to the degree best suited to 
the purpose in hand, and in quantity sufficient for a very great 
number of tests, so that it will not be necessary to change the 
standards for a long time to come. 

We have lately perfected, however, a much more satisfactory 
and convenient test, Which is based simply and solely upon the 
insolubility in ether of the coloring-matter of caramel and 
prune juice, the only foreign coloring materials known by us to 
be used for the artificial coloring of spirits. The coloring- 
matter of oak wood, on the other hand (principally flavescin), 
is soluble in ether, which readily removes it from its solution in 
water or alcohol when shaken with it. 

It was found that one treatment with ether was sufficient to 
completely remove all coloring-matter soluble therein, a second 
treatment with a fresh portion of ether giving no color whatever. 
The test is made by shaking the sample with ether, separating 
the ethereal from the watery layer, and comparing the color of 
the latter with the color of the original spirits by means of the 
tintometer. It is necessary, however, to bring the sample to a 
standard alcoholic strength, as the ether layer takes up most of 
the alcohol, and consequently the watery layer containing the 
ether-insoluble coloring-matter would be more concentrated in 
the case of a high proof than a low proof spirits, giving variable 
results. In order to insure uniformity in this respect the sample 


1 This Journal, 21, 355 (1899). 
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is evaporated on the water-bath until all the alcohol has been 
driven off; a known quantity of water-white absolute alcohol is 
then added, which redissolves the coloring-matter precipitated by 
the removal of the alcohol, making a bright solution, which is 
then made up to the original volume, and its color 
taken by means of the tintometer. A definite por- 
tion of this solution is then treated with a definite 
volume of ether, the watery layer separated, and 
its color taken by the tintometer. A comparison 
of the two readings will show the character of 
the sample, genuine spirits giving up about 4o to 
50 per cent. of its color, while spirits colored by 
caramel alone are entirely unaffected, the ethereal 
layer remaining water-white. 

For making the ether extraction we have found 
it very convenient to use a separatory funnel, 
which isa slight modification or rather simplifica- 
tion, of Bromwell’s modification of Rose’s appara- es 
tus for the estimation of fusel oil in spirits.’ Our 
apparatus is shown in the accompanying figure, 
and is simply an ordinary globe-shaped separatory 
funnel or flask with its stem above the stop-cock 
expanded into a bulb holding 25 cc., the gradua- 
tion coming up inthe stem. The upper bulb should ” 
have a capacity of about 100 cc. co. 

Following isthe detailed method of procedure: 
Fifty cc. of the sample under examination are 
measured out at a standard (room) temperature, 
and evaporated on the water-bath nearly to dryness ; 
the residue is washed into a 50 cc. glass stoppered 
flask, 25 cc. absolute alcohol added, and the solu- 
tion, after cooling to the standard temperature, is 
made up to the mark with water. After mixing, 
25 cc. of the solution are transferred to the separatory apparatus 
and treated with 50 cc. ether for half an hour, being shaken at 
intervals; at the end of this period, the layers having separa- 
ted well, the lower laver is made up with water to the original 
volume, 25cc. Thisis conveniently accomplished by connecting 

1 Bull. No. 49, Chem. Div., Dept. of Agriculture, p. 115. 
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the lower end of the apparatus with a rubber siphoning tube 
which carries water from an elevated flask, the inflow of water 
being regulated by the stop-cock of the apparatus. The con- 
tents of the flask are again shaken, and again allowed to sepa- 
rate (whereby the volume of the lower layer is slightly in- 
creased), and the watery layer is drawn off through the stop- 
cock for a reading of its color in the tintometer. At the same 
time a reading is taken of the 25 cc. of the solution which was 
not subjected to the treatment with ether; from these two read- 
ings the amount of color extracted by ether is calculated in per- 
centages. 

The accuracy of the test is much promoted by adhering care- 
fully to the same conditions throughout, especially with regard 
to temperature. 

Applied to a series of 34 samples of spirits known to be 


naturally colored, the test gave the following results: 
Color removed. 


Per cent. 
IRAE 6 5s 6:50) 6s 010 0 hte 4 we 0 '0.b 0 Rise le's one's 51.1 
On PEE bt SE Ey Sn Ree 36.4 
AVETAZC eee cere cece ee ce eece cree cence evesens 41.7 


A series of 17 samples known to be artificially colored gave 
the following figures : 


Color removed. 


Per cent. 
Maximum, 020. cccccccccccc svccesccseccccce 23,2 
NCAA DIRATA (e vn'a;o:0 ein 0 0\0)014:0 30:6 M'wsn wioe wo ab acornrens 0.0 
AVETAQE ve ee ce eece erence reece ce rece eree cece 14.8 


The results do not show quite so wide a variation between the 
two sets of samples as the results obtained from the same 
samples by the fullers’ earth test, but the ether extraction 
method is more satisfactory in a general way. The results 
obtained by the two methods were confirmatory in every case, 
and the former will be valuable as a supplementary test. In 
comparing the figures it must be kept in mind that the results 
by the two methods are in opposite directions ; that is, fullers’ 
earth removes the color from an artificial spirit, while ether 
removes the color from a natural spirit. 

Since the work on this test was completed our attention was 
drawn to an article by Leach,’ wherein he recommends the 


1 This Journal, 22, 207 (1900). 
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detection of caramel coloring in milk by means of its insolubility 
in ether, or rather its separation in this way from other coloring- 
matters (annatto and aniline orange), its identification by ‘‘any 
of the usual tests’’ to follow. 

We have found the method inapplicable to vinegars colored 
with caramel, genuine apple vinegar giving no color when 
shaken with ether. 


LABORATORY OFFICE OF INTERNAL REVENUE, 
U. S. TREASURY DEPARTMENT, WASHINGTON, D. C. 





[CONTRIBUTION FROM THE DEPARTMENT OF FOOD AND DRUG INSPECTION 
OF THE MASSACHUSETTS STATE BOARD OF HEALTH. ] 

A RAPID TIETHOD FOR THE DETECTION OF « ANILINE 

ORANGE”’ IN MILK. 

By HERMANN C. LYTHGOE. 

Received October 31, 1900. 
URING the year ending September 30, 1900, there have 
been examined by the Department of Food and Drug 
Inspection of the Massachusetts State Board'of Health 6137 
samples of milk, of which number 45, or 0.7 per cent., contained 
foreign coloring-matter. Of these colored samples, 20 contained 
annatto, 3 contained caramel and 22, or 48 per cent., contained 
‘‘ aniline orange ’’ which generic term is used to describe those 
azo colors used for this purpose. ‘The statistics of the previous 
five years show that 0.6 per cent. of the total samples of milk 
were artificially colored, of which ro per cent, contained aniline 
orange. The statistics of 1900 show a decided increase in the 
use of aniline orange asa milk ‘‘ improver.’’ 

In view of the facts that if a sample is carefully colored witha 
view of not getting in too much, that many samples containing 
color are above the legal standard and that it is very difficult 
to tell at a casual glance whether or not a sample is colored, a 
rapid method for the detection of foreign coloring-matter in 
milk would be invaluble to the milk analyst. 

In testing a sample of milk for formic aldehyde by the well- 
known method of boiling with an equal volume of strong hydro- 
chloric acid containing ferric chloride,’ the writer found upon 


1 See Twenty-ninth Annual Report of the Massachusetts State Board of Health, 1897, 
p. 558. 
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mixing the cold acid with the milk that the resulting curd was 
of an intense pink color. Upon further examination by the 
method of A. E. Leach’ the sample was found to contain aniline 
orange. Asa result of this, the following method is offered for 
the detection of aniline orange in milk. 

Place about 15 cc. of milk in a porcelain casserole and add 
about the same quantity of hydrochloric acid (sp. gr. 1.20) 
gently shaking the casserole to cause thorough mixing and to 
break up the curd into rather coarse lumps. If the milk con- 
tains aniline orange the curd will be colored pink while if it be 
free from the color, the curd will be white or yellowish, accord- 
ing to the natural color of the milk. 

If it is desired to test the milk for formic aldehyde, this same 
solution may be boiled after the usual addition of a drop of 
ferric chloride solution and if it be present the usual purple color 
will appear. The presence of bothsubstances has no effect upon 
either test. 

Commercial hydrochloric acid to which ferri. shloride has 
been added may be used provided that the so/...10n is not too 
yellow. It has been the custom in this deparcment to add 5 cc. 
of a 1o percent. solution of ferric chloride to 2 liters of com- 
mercial hydrochloric acid, and to use this solution in testing for 
aniline orange and formic aldehyde in milk. Sulphuric acid 
cannot be employed for this purpose. 

This test has been in use in this department during the past 
year and has given satisfactory result’ 

It is unfortunate that this test does not detect annatto and 
caramel for the analyst frequently i..bors in vain upon suspicious 
looking samples, but by applying this simple method, all the 
samples colored with aniline orange will be pointed out at the 
same time that the analyst makes the test for formic aldehyde, 
without the loss of time, reagent, or sample. 

1 A. E. Leach: This Journal, 20, 207 (1900). 




















NOTE. 


Preparation of Triphenylchlormethane.—In my paper on ‘‘The 
Preparation of Triphenylchlormethane,’’ in the November num- 
ber, page 752, this Journal, a misstatement occurs which gives 
an ambiguous meaning tothe paper. The first paragraph should 
read: ‘‘It is generally stated * * * triphenylmethane is the 
principal product of the reaction,’’ and not ¢riphenylchlormethane, 
as it reads now. 

I also wish to take this opportunity to state that Thorp (‘‘In- 
organic Chemical Preparations,’’ p. 39) recommends the prepa- 
ration of aluminum chloride, in small quantities, by the same 
method as given in my paper. M. GOMBERG. 
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DIE AETHERISCHEN OELE. Von E. GILDEMEISTER und FR. HOFFMANN, 
bearbeitem ‘w. auftrage der firma Schimmel & Co. in Leipzig. Berlin: 
verlag von: :lius Springer. 1899. 


THE VOLATILE OILs. By E. GILDEMEISTER and FR. HOFFMANN. Writ- 
ten under the auspices of the firm of Schimmel & Co., Leipzig. Au- 
thorized translation by EDWARD KREMERS, Madison, Wis. Milwaukee: 
Pharmaceutical Review Publishing Co. goo. 


THE CHEMISTRY OF ESSENTIAL OILS AND ARTIFICIAL PERFUMES. By 
ERNEST J. PARRY, B.Sc., etc. London: Scott, Greenwood & Co. 1899. 
New York: D. Van Nost~and Company. 

The subject of the «sential or volatile oils has until very 
recently been given a dist: -tly secondary place in the chemical 
text-books in comparison with the class of fixedoils. Indeed, a 
few lines about terpenes and camphors has been thought quite a 
sufficient treatment by the wiiters of some of the most reputable 
text-books until quite lately. But this state of things could not 
remain in view of the brilliant work done in recent years in this 
branch by men like Wallach, Tiemann, and von Baeyer. As 
Prof. Emil Fischer, of Berlin, has recently remarked, it is a 
chapter of organic chemistry that has undergone more rapid 
development within the past fifteen years than any other. 

It is fortunate that, the need having been felt, it should have 
been filled by the firm of Schimmel & Co., of Leipzig, who are 
so intimately and honorably connected with the industry of the 
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essential oils, stepping forward and commissioning scholarly and 
competent men like Drs. Gildemeister and Hoffmann to write a 
book covering this ground. The result is the magnificent vol- 
ume before us in which, as Prof. Kremers says, we find a happy 
blending of history with chemical science and technology that is 
quite unique in modern chemical literature. 

With true German thoroughness, the work begins with an 
Historical Introduction, in which we have an account cf the 
spice trade in antiquity and during the middle ages, illustrated 
by two colored charts, showing ‘‘the highways of commerce’’ in 
ancient times and in the middle ages, respectively. 

This introduction also contains a history of volatile oils, and 
a history of the methods of distillation and of distilling appara- 
tus. This portion of the work shows much antiquariau knowl- 
edge and research and is from the pen of Dr. Fr. Hoffmann, the 
former editor cfthe ‘‘ Pharmaceutische Rundschau,”’ of New 
York, now resident in Berlin. It is copiously provided with 
bibliographic references and is of very great interest to the his- 
torical student. 

The General Pdft which follows, discusses first the theoretical 
basis for obtaining volatile oils by steam distillation and then 
takes up for enumeration and scientific description the more com- 
monly occurring constituents of volatile oils. This descriptive 
part is very valuable to the chemist, as it epitomizes the latest 
and most accurate results in this group, and gives full references 
to the journal literature in foot-notes. This is followed by an 
account of the methods of examination of volatile oils, both 
physical and chemical, and lastly we have a list of plants 
arranged according to families, from which volatile oils are 
obtained. 

The third and longest division of the book is the Special Part, 
in which we have the history, origin, preparation, properties, 
composition, examination, and commercial statistics of the vola- 
tile oils. The number of individual oils so treated in detail in 
the original German work is 422, and in Prof. Kremers’ transla- 
tion 430. 

Besides the two colored charts already referred to as found in 
the Historical Introduction, we have two colored maps of Cey- 
lon and of Calabria and Sicily, respectively, and numerous wood- 
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cuts illustrating the conditions of production of some of the es- 
sential oils. 

The German publication forms a stately volume of 919 pages, 
bound in half morocco, and will form a most satisfactory addi- 
tion to any chemical library. 

A few words specially with regard to the American edition. 
In Prof. Kremers, of the University of Wisconsin, the authors 
found a most competent translator and editor for the English 
issue, as it is a field in which he has himself made valuable con- 
tributions and with which he is entirely familiar. By condens- 
ing several of the sections in the Historical Introduction and 
putting the bibliographical notes together at the end of the book 
he has been able to bring all the matter in the compass of 733 
pages, without sacrifice of any important feature. 

The charts and illustrations are all reproduced and the book 
is well printed and finely bound. 

The work of Mr. Parry on ‘‘ The Chemistry of Essential Oils 
and Artificial Perfumes,’’ which also appeared in 1899, while not 
so ambitious a work as that of Drs. Gildemeister and Hoffmann 
is, nevertheless, a valuable work, written throughout in a scien- 
tific spirit and with a careful consideration of available sources 
of information. Without attempting anything in the way ofa 
history of the subject, it starts in with the general properties of 
the essential oils briefly stated, and then gives an excellent 
review of the compounds occurring in essential oils, stating the 
most approved views with the aid of structural formulas. The 
sections on the preparation and analysis of the essential oils are 
relatively brief and deal with the subject only in a general way. 
The systematic study of the oils, which takes up the body of the 
book, deals with them according to the botanical relationship of 
the plants yielding them, that is, according to natural orders. 
This part seems to have been well done and the journal litera- 
ture is considered throughout. A chapter on terpeneless oils 
follows. The chemistry of artificial perfumes, to which 41 pages 
are devoted, is well treated, in fact is the best summary of our 
knowledge which, as far as the writer knows, has appeared in the 
English language. It makes frequent reference to the patent 
literature, giving numbers and dates of patents, giving an account 
of the ionone and violet-oil patent litigation, quoting Tiemann’s 
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and Fritsche & Co.’s patents in full, explains the methods for 
the manufacture of vanillin, heliotropin, artificial musk, hya- 
cinth, etc. The appendix contains a valuable table of the con- 
stants for the more important essential oils. The book can be 
thoroughly commended as furnishing a compact and convenient 
reference book on the subject. SAMUEL P. SADTLER. 
CHEMISCH-TECHNISCHE UNTERSUCHUNGSMETHODEN. Herausgegeben von 
Dr. GEORG LUNGE. Dritter Band, mit 104 abbildungen. Vierte auf- 
lage. xxii+1082 pp. Berlin: Verlag von Julius Springer. 1goo. 
Price, M. 23. 
This volume contains Mineral Oils and l.xamination of Lubri- 
‘ cants, by Dr. D. Holde; Oils and Fats and Special Methods of 
the Oil and Fat Industry, by Dr. Rob. Henriques; Examina- 
tion of Resins, Balsams and Gum Resins, and Drugs and Galen- 
ical Preparations, by Dr. Karl Dieterich; Caoutchouc and 
Caoutchouc Wares, by Dr. Rob. Henriques; Ethereal Oils, by 
Dr. E. Gildemeister ; Raw Materials, Products, and By-products 
of Sugar Manufacture, by Dr. O. von Lippmann and Dr. Georg 
Pulvermacher ; Starch, by Dr. C. von Eckenbrecher ; Spirits, 
by Dr. A. Ebertzs Brandy and Liqueurs and Vinegar, by Dr. 
G. Schiile ; Examination of Wine, by Dr. Karl Windisch; Beer, 
by Prof. L. Aubry ; Examination of Vegetable Material Con- 
taining Tannin, by Dr. C. Councler; Leather, by Dr. Joh. 
Paessler ; Paper, by W. Herzberg; Ink, by O. Schluttig and 
Dr. G. S. Newmann; Organic Preparations, by Dr. J. Messner ; 
The Tartaric Acid Industry and Citric Acid Manufacture, by 
Dr. Hermann Rasch ; and Organic Dyes and the Examination 
of Textile Fibers and Loading Materials, by Dr. R. Gnehm. 
This is a wide range of subjects, which seem in the main to be 
well covered. The authors confine themselves very closely to 
methods of testing. Very little is said about methods of manu- 
facture. This seems on the whole something of a defect, for while 
it is true that information of this sort is otherwise attainable, it 
is widely scattered and one of the chief values of such a compila- 
tion as this is found in the saving of the time of the busy work- 
ing chemist. Very few chemists can expect to fully cover, even 
in analytical knowledge, so wide a range as is here presented. 
The ‘‘ Anhang’’ contains numerous tables from the body of 
the work printed on one side of the paper for pasting on the 
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laboratory wall. Some of these tables are: Correction of the 
Specific Gravity of Petroleum for Different Temperatures ; 
Specific Gravity of Aqueous Glycerine Solutions ; Refractive 
Index of Aqueous Glycerine Solutions; Specific Gravity of 
Methyl Alcohol; Specific Gravity of Mixtures of Ortho- and 
Paratoluidin ; Determination of Monoethyl and Diethyl Anilin ; 
Solidifying Points of Acetic Acid; Specific Gravity of Oxalic 
Acid Solutions. 

The book is a monument of patient industry and is worth 
more than it costs. It is a good piece of book work mechan- 
ically considered. E. H. 
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BOGERT, MARSTON TAYLOR and August Henry Gotthelf. A new synthesis in the 
quinazoline group, 129; the direct synthesis of ketodihydroquinazolins from 


orthamino acids ......... wo cccccccccccce eecccccccescccce Cov cccccccccccccccccceccceocce 
BOLTON, H. CARRINGTON. An experimental study of radio-active substances (re- 
VIRUE) ccasciecvevoe ens dee dcmiesacte: easeeuaunes eoccccccccccs naididnads canes ecccccce Sewadeve 
BOLLING, RANDOLPH. Sencar distribution of sieinst in Pig iTON..ccccccccccccces 
Book reviews. See New Books. 
Books received. sccocccccccccccccccvccccccccse dee Seeendes edadcwwesives ¢ 237, 536, 623, 781, 
Boracic acid, qualitative tests for ....+-.++++- wcccece wcecccscccccece cercccccccccce. cove ° 
Brass, the electrolytic deposition of..... SerREnMenKedeeheKabassenagsan anedanevadamenane 
Bread-making qualities of flour as related to gluten constituents....-seesesseeeseeee 
Buck, D. M. See Mabery, Charles F. 
Burette for accurate Gas analySiS.-cccceccccccccccccccccccccccccccccccsesesces vecseens 


Butter, methods forthe detection of ‘‘ process” or “ vemenaal* ” 150; examination 
of Brown and Taylor’s official method of identifying, 327; microscopical identi- 


fication of (note) ........ cocee ccccccccccce cebercesccesccccccscccoescs seccccees soeee 
CADMIUM and lead ferrocyanides, notes on....... veecccecece widadinwtlewsateedaas 
Calcium, determination as sulphate....s.sesscesecsccssscccsecees ec eccccccsccescccccees 
Calorimeter, a New COal ....eeeeeereees Cienceess eccccccecooces secccereceeeus eoececesscece 


CAMPBELL, E.D. The thermochemistry of iron and steel, 205; on the preparation 
of potassium xanthate for nickel determinatious.........+.+e+e+ «nae 
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CAMPBELL, GEORGE F. See Osborne, Thomas B. 


Carbon monoxide, iodometric determinations of small quantities of.....+....+4. Stee 
Carbon dioxide in carbonates, a process for the determination Of........eseeeeeeeeee 
Carbonates, substitutes for hydrochloric acid in testing...... auto tinine ea ere re rere 
Carbon in ferrochrome, determination of........ SES OOS esoecestocee woacie wp oeeisinces waewie 
Carbon in steel, remarks on some methods of determining, 334; method for the 

rapid determination of..... eo ceccccccccoccocccs Cecececvedccccce ovccsiveccecvcece oe 
Carbon in iron and steel, repeated use of copper and potassium chlorid in estima- 

ting, 210; rapid method of determining, by combustion..........eeseeeeeee acacens 


Carbon and hydrogen, determination of, by combustion in oxygen using copper 





OEIC icc ccwsccevensiccececccsce aindeeen penbuesieecnttectwaswesacccciwe 
Carborundum, On (note)....csccececeerenes er ere rn Ae ace 
CARPENTER,;/F. B. Estimation of pyrrhotite in pyrites ores..........00+ eneRanenccece 
Cell for rectifying alternating currents, a new electrolytic, 300; chromium cell for. 
Chromium salts, the nature of the change from violet to green in solutions of....... 
Cider vinegar, its solids and ash ....... SaskwewaNiewedacctesesis sneak sips wise ais omeran as sinew 
CLARKE, F. W. Seventh annual report of the committee on atomic weights. Re- 

sults published in 1899...... Ccccccceveccccccceces see's dale saSeloe ese Sib eicecced oosee . 
CLYMER, WM.R. See Mabery, Charles F. 

Coal calorimeter, @ NEW ...ccccccccccccccccccccccccccce seteesbasecnss ceccecece iieeesas «i 
Cobalt and nickel, tartrates of, and the precipitation of sulphides of, in an alkaline 
tartrate solution........ core cccccccccccccocve coecce coccce eoees « Ce cvcccccccccse cece 
Cobalticyanides, a preliminary study Of the....scsecececccccccceccecccceees oe ecccee ee 
Cobalticyanide of bismuth...........- sintinee we CTT Tee TTT wee eccccccccccccccceses ° 
Coloring-matter in milk, foreign ......eseceeerecccesecees caikindinmanin eal eeis SAP OPPO Rn 
Coloring-matter in fruit products, 552; in spirits, dieelian of cuit 810; in milk.. 
Condensed milk, estimation of fat in....... Sik Gale's Gesisicisisien ds. baissioeweisie sop awnieiewe: G80) 
Conductivity method, three additions to the Kohlrausch-Ostwald..... ae eeeaeeeneans 
Conductivity with direct current instruments, a method for the determination of 
electrical ........ pwensens Sees ose oeeeseseces dasesisdeieensis sia Sraceine pwd win a aie ania aeewioeisies 
Corn oil, the chemistry of,..... Weise deineleeseessbeessiee vesecccccece rrr rr ene eee 
Copper, new volumetric method for the lieiion Of cccccccvocces Senowsasive nen eeetes 
Copper and potassium chlorid for solution of steel or iron in estimating carbon, re- 

PCREER MBE loess sects encase vee sscssseeniveses, secu sans Sass age@undew ae sloveee seeece 
CRAMPTON, C. A. The Brown- taylan Richards method for the microscopical iden- 

tification of butter (NOt!) wcccccccccvccccsccccccccccccvsccccscccscceess cosee ReN eke es 


CRAMPTON, C, A. and F. D. Simons. Detection of foreign coloring-matter in spirits 
Cross, C. F., E. J. Bevan and J.S. Remington. Onthe digestion and assimilation 
of pentoses and furfuroids..........sse00 Pere ree ssiesisinnvies see's CSesecccoscocoe eo 


IDAINS,F.B. On the action of certain acid reagents on the substituted ureas.... 
DAVIES, CHARLES T. See Job, Robert. 


Degras, sod oil, and wool grease........ Rees csa smn ode pee weswoces! easigieioceage sess ais wwsieiem 
Digestibility of some non-nitrogenous constituents of certain feeding-stuffs ......... 
DIVINE,R.E. A process for the determination of carbon dioxide in carbonates, 

473; a method of determining free alkaliin soaps.... . ..... CPT ee eciaveee 


DooLiTTLeE, R. E., and W.H. Hess. Cider vinegar: its solids and ash, 218; see also 
Hess, W. H. 
Durr, W. A. See Morgan, J. Livingston R. 


Dyes in fruit products, detection of coal tar.......sseeeeees aresietenwes menial ba uensiesees 

ESGG white, the protein constituents of ...... 

Egg yolk, the proteids of the.....ccccccccccscscccccccccccccsccsccece 

Electrical conductivity, a method for the etninelaaiins A with direct current in- 
Struments ..-cccccccceee eee acececcceee eeeeeee coeces ee cecceccccesecee eeeeee seeseeee 

Electrolytic dissociation theory, Jecture experiments illustrating..... avgeles OMbsiee < 


Electrolytic cell for rectifying alternating, a new, 300; chromium cell for .......... 
Electromotive force, anew bridge arrangement for the determination of, by aid of 

the Lippmann electrometer ....seeessseeseereeeece SspWeceseeGnvis: ses sine Sesibegeiseks 
Emery, A.L. Soil humus. Some sourcesof error in analytical methods........... 
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Equilibrium of chemical change, lecture experiments illustrating ..........ssesee0+ 726 
BRETAtRs cc cccccccsccccceses 6. cesvcccsececvodcccvccoasesccesecscocccecsccesess BIG, 240,366, 700 
Evans, THOMAS. A preliminary communication upon ricinine.......+.seeeeeeerees 39 
Experiments, lecture, illustrating reversible chemical reactionS.......+sseseseeeses 291 


IE*ERROUS iron, relative values of methods for determining........sssseereeeeesees 625 
Ferric oxide and alumina in natural phosphates, estimation Of ....-+sssseeseeseeeess 246 
Ferrocyanides of lead and cadmium, motes OM ....seseceeeee ceccccccccccsscssecscesess 537 
FISCHER, ROBERT. See McPherson, William. 
FISHER, HENRY. See Miller, Edmund H. 
FOGETTI, LUCIEN. A new form of receiver for fractional distillation in vacuo (note) 360 
Formaldehyde tests, a comparison Of SOME....ccccccccccccccccsccccccce soccccces cove 132 
Fractional distillation in vacuo, new form of receiver fOT....eseeeeeeeseeceeeeees eee 360 
FRANKLAND, SIR EDWARD. (Obituary motice)..ccccocccccccccccccccccces coccccesesss 49 
Fraps, G.S. The digestibility of some non-nitrogenous constituents of certain 
feeding-stuffs....ccecccevccccccessecccccccsescccce cccvcccccccccccccccsccceccccccsccs SAB 
Fraps, G. S., and J. A. Bizzell. Methods of determining proteid nitrogen in vege- 
table matter ....ccccsccccccccccccccccccccccccecccccccscseccscsccccetereccesesccessses JOD 
Furfuroids and pentoses, digestion and assimilation Of.....+s.sssseeeceecsecrccesceess 630 


GSAS analysis, burette for accurate. .....cccccccccccsccscccccsdecscocccccescscscsosess 343 
GEISLER, JOSEPH F. The estimation of fat in sweetened condensed milk.... ...-.- 637 
GIBSON, HARRIET WINFIELD. See Vulté, Hermann. 
GILL, AUGUSTUS H., and Walter O. Adams. On Hiibl’s iodine method for oil 
ANALYSIS occcecccccccccccccccce seccsccccccvccseseccceces ood coccccccccccccccccoccese 6 FZ 
Gluten constituents of wheat and flour, and their relation to bread-making qualities 263 
Glycogen, determination of, and relative quantities of, in different parts of the flesh 
Of & HOTSE...cocccccccccsers cae ceeccccrccccees cescccccccccccecccs sosecscscseccccccss 85 
GOIG CATHIE Of oo sie'sccse ossinnsie medaneevslecssvesdenaussicney Adar deceses dacs edacrernane RO 
GOMBERG, M. On the aieniantion of triphenylchlormethane, 752; an instance of 
trivalent carbon : triphenylmethyl, 757; preparation of triphenylmethane (note) 815 
GOTTHELF, AUGUST HENRY. See Bogert, Marston Taylor. 
Graphite by loss, determination Of (MOt€).....eeececcecccccccececeees soctccceseccoocss 47 
Guess, H.A. The gluten constituents of wheat and flour, and their relation to 


bread-making qualities ..... eeeeee cee ccccccccccccccccccccccccencccccccscccsceseseess 263 


ZEEXALI, ROBERT W. Cause of the loss of weight of commercial platinum when 
heated under some COnditions........cccccccesccccccccccccccccscccccccssssssccccess 4Q4 

HANDY, JAMES OTIS. The volumetric determination of magnesia aecnwdeen Gan 

HARTWELL, B. lL. See Wheeler, H. J. 

Haywoop, J. K. The determination of glycogenand relative quantities of glycogen 
in different parts of the flesh of a horse, 85; The adulteration and analysis of 
the arsenical insecticides, 568, 705; The composition and analysis of London 
Purple ...seeeeeeecceesceess see ccececccececs PPPPITTTTTrrrrererer rere 

HEss, W.H. A method for the rapid gravimetric estimation of lime, 477 ; See also 
Doolittle, R. E. 

HEss, W. H., and R. E. Doolittle. Methods for the detection of ‘* process’”’ or “ reno- 
vated” Dh ell aseb RECS KERR eR A aR ecKe Maou hebeadsecarteienteddascacand OSE 

HILDBURGH, W.L. A new electrolytic cell for rectifying alternating currents, 300 ; 
see Morgan, J. Livingston R. 

HILGARD, E. W. Free arsenious oxide in Paris green .eeeeeeeseeeee sesseeeceeeee eee 690 

HILL, EDWIN A. On a system of indexing chemical literature adopted by the clas- 





800 


sification division of the U. S. Patent Office... .cecccecccccecccccceccccccccccscsseres 478 
HILL, NATHANIEL PETER. (Obituary motice)...cesseseecececeeeccecersssecs cccccces 361 
HILLEBRAND, W. F., aud H. N. Stokes. The relative values of the Mitscherlich aus 

hydrofluoric acid methods for determining ferrous iron..... cccccccccccesccscreces 625 
HOPKINS, ERASTUS. Sod oil, wool grease, and degras.....++-++s-+0e- syeeastdecdddaens Same 


Horse flesh, determination of glycogen in .......... naa arene mace eoase Stedecdccsces wvoee 68 
Hiibl’s iodine method for oil analysis .....+.eseeeeeceeeree Cbs easdeenestseessdtcccscces 12 
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Hinps, J. I. D. Lime and sulphuric acid by the photometric method .........- esses 269 

HUMMEL, JOHN A. An examination of Brown and Taylor’s officiai method of iden- 
tifying butter ....... doe suebasieicnsvecseiosies’ cocccees stevecccececeee cccccccccccccccces 327 

Humus, errors in analytical methods for determining, 285; method of determining, 
composition of, nitrification Of ...-+++e+e+ eeeeeeee oe eeseccccescoeees seeeeseecsscees 695 

HypDE, HENRY ST. JOHN. See Sherman, H.C. 

Hydrogen andcarbon, determination of, by combustion in oxygen, using copper ox- 


TS ccccocsccccccceccrvces sesccces coe eeccccecccoescece Se Sesccousossece 


XINDEXING chemical literature, system used in U. S. Patent office..... 





Insecticides, analysis of arsenical..-..+..++.++. ie Ca uws sSiowa nae yes wis giicon wlawnis'es ae 
Interrupter for the Kohlrausch-Ostwald conductivity method, a new 

Iodine method for oil analysis, Hiibl’s........ PT ERA A Pe NS ere ee eee 

Iron, relative value of methods for determining ferrous........ wi aeaincinbts 

Iron and steel, the thermochemistry of....... 00000000 6006000000066e00 ccc 

Iron in ore, determination of, by the specific gravity test.........s..0+ Sataewenesene coo 907 


@QWAYNE, H.W. The present condition of the coal-tar industry (review) ......+++. 61 
Jos, ROBERT, and Charles T. Davies. A method for the rapid determination of car- 
bon in steel ...ccccccccccccececees seewslea sient Saveeesin Wbiseeces secceststingcssescnsace YGE 


E=ELLER, EDWARD. Notes on selenium and tellurium .......sseesseceeseceeeees 241 
Ketodihydroquinazolins, direct synthesis of ...... secccccccccccs seesGeiamon eoccccccccccs 522 
KINNICUTT, LEONARD P., and George R. Sanford. The iodometric determination of 
small quantities of carbon MONOKICE .....seeeccecccceecscccncressecececscees coocee 14 
Kohlrausch-Ostwald conductivity method, three additions to, 1;a newinterrupterfor 26 


EisgANGMUIR, A.C. The determination of sulphurin bitumens, 99; the determina- 


tion of nickel in nickel ores ...++....4 OSs nechensadervcccvsverevescratyethseccscvees 102 
LEACH, ALBERT E. Foreign coloring-matter in milk, 207 ; Estimation of fat in con- 

densed milk....... scecece Oorerecccccesccsccecccsevesceescesccescesecsecvesccesccosces 58Q 
Lead and cadmium fergocyanides, motes OMn......ecceccccedeccccccccccscccccccesessscces 537 
Lecture experiments. Reversible chemical reactions.. sceccccecccceccccccccesceess 291 
Lecture experiments, illustrating the electrolytic Gimncition theory and the law of 

the velocity and equilibrium of chemical change.....s..sseeseeees cevececcee cooccce 726 
LEFFMANN, HENRY. The alleged adulteration of milk with brain matter (mote) .... 356 
LENHER, VICTOR. Some new tellurium compounds ....+...+seeeees occ ceccccccccvcces + 136 
LENHER, VICTOR, and Hermann A. Loos. Onthe decomposition of nickel carbonyl 

im SOlUtION .....0..-ceeeee eesieessvce oesoeccccece cescces eeaee scene Se vecseceee cecccce 114 
LENHER, veeven, ia J. Livingston R. ewan. The specific gravity and electrical 

resistance of metallic tellurium...... covcee eocccece eecccccccccce cevccccccccccccccs 29 


LEVENE, P. A. Preliminary communication on the chemistry of mucin, 80; Onthe 
preparation of nucleic acids, 329 ; Modern researches on the chemistry of the pro- 
teid molecule (review) ........0+ seeree eee ee Sass meee Je! aie eadevenesenens OOM 
Licorice pastes, technical analysis Of.....+++ see sesseeeeeee eccccceses IQ 
Lime, determination by the photometric method, 269; eeinedl for the rapid gravi- 
metric estimation of...... Gade tne ese eneee Kapuignssis bebwwsaeucnsitionia’ peceescccemenesiog “O27 
Lime requirement of soils, chemical methods for neneetelniene the..ccccccvccscccccces « 153 
LINEBARGER,C. E. On the surface-tensions of mixtures of sulphuric acid and water, 
and the molecular mass of sulphuric acid, 5; Regulations for the testing of ther- 
MOMEtETS «ee eeeeeeee Coc cccccccccccccsccccce PPOeeTTeeee Tree ee Tree erere rere rere reer - 21 
London purple, composition and analysis Of.....+.sseeeees ccvccccccecccccscoccccecccccs 800 
LonG, J. H. On the relation of the reducing power of normal urine to the amount of 
certain nitrogen compounds present, 309; On certain peculiarities in the urine of 
VESCUATIANS .000 vdcedcecescecscvsesee te cee cerecscenseccceeessesecsessesereseeisseess 502 
LONGsTAFF, J. P. The employment of ammonium moly aane asa eit for tin...cee.. 450 
Loos, HERMANN A. See Lenher, Victor. 
Low, ALBERT H. The technical estimation of zinc.. ....... cbdeaepierhaleenastekue + 198 
LYTHGOE, HERMANN C. Arapid method forthe detection of ‘aniline orange”’ in 




















INDEX. 
IMEABERY, CHARLES F. On carborundum (note)....ccceesececccececcsecccecececes 
MABERY, CHARLES F., and D. M. Buck. On the hydrocarbons in heavy Sousa petro- 
leum ......0 eceseces cocevee ceveccccccece scccsee eocccccccce covccecccsccceccoce eoece 
MABERY, CHARLES F., and William R. Clymer. On the determination of carbon and 
hydrogen by combustion in oxygen using copper oxide..... ecccccecccsccccccccccs . 
Magnesia, the volumetric determination Of .....cscceceeccccceccccsccscesesccesesesenees 


MARSHALL, HuGH. The persulphates of rubidium, cesium, and thallium (note).. 
MATHEWS, J. A. Laboratory method for the continuous and uniform generation of 
acetylene, and forits purification, 106; Upon bismuth cobalticyanide, 274; see 
also Miller, E. H. 
MATHEWS, J. A.,and L, W. Watters. The carbide of gold ......e.seccccccceceeee eves 
MCPHERSON, WILLIAM and Robert Fischer. The action of a-acylated phenylhy- 
drazines on the chlorine derivatives of quinones .....+..sseeeeeeee déketinnceccduacd 
MEADE, RICHARD K. A method for the determination of zinc by the use of standard 
thiosulphate solution......... waececsstectectedegesacdhentedceusee Kdeavdadcucducauass 
MERZBACHER, AARON, and Edgar F. Smith. The electrolytic oxidation of toluene... 
Milk, foreign coloring-matter in, 207 ; alleged adulteration with brain matter (note), 
356 ; estimation of fat in condensed, 589, 637; detection of aniline orange in ..... 





MILLER, EDMUND H., and Henry Fisher. Notes on lead and cadmium ferrocyanides 
MILLER, E. H., and J. A. Mathews. A preliminary study of the cobalticyanides..... 
MILLER, W. LASH, and F. B. KENRICK. Lecture experiments. Reversible chemical 
reactions ....... oeeevecccce Ce cccccccccseoccoes coccecccsccocece eccacereres occcereccccs 
MITCHELL, F. H. See Rogers, Allen. 
Molybdenum and tungsten, production of alloys of, in the electric furnace..... eccccse 
Molybdenum, preparation of blue oxide of, and of metallic.........+.seeeseeeees conus 
Molybdenum trioxide, separation from tungsten trioxide ..........++.++- ecccccccocccee 


MORGAN, J. LIVINGSTON R. Three additions tothe Kohlrausch- Ostwald conduatielty 
method, 1; A new interrupter for the Kohlrausch-Ostwald conductivity method, 
26; The electrolytic deposition of brass, 93; A new bridge arrangement for the 
determination of electromotive force by aid of the Lippmann electrometer, 202 ; 
see also Lenher, Victor. 

MORGAN, J. LIVINGSTON R., and W. A. Duff. Achromium cell for the rectification of 


alternating CUrrents...cccccccecccce socceres oor ce cre ceccccvecnccscsceecee. cocccscne 
MORGAN, J. LIVINGSTON R., and W. L. Hiidburgh. A nittien for the determination 
of electrical conductivity with direct current instruments.........+.+.+0+ ccccccccce 
MORLEY, EDWARD W. Are further experiments needed to determine the atomic 
weight of oxygen? (Presidential address) ..... ese. w+ dgktecaspaawemas naam ; 
Mucin, preliminary communication on the chemistry Of.......-sssseeeeeeceseeeeeseees 


INTEW BOOKS: Determination of Radicals in Carbon Compounds (Meyer-Tingle), 50; 
Analysis of White Paints (G. H. Ellis), 177; The Chemistry of Soils and Fertilizers 
(H. Snyder), 177; A System of Instruction in Qualitative Chemical Analysis (A. 
H. Elliott and G. A. Ferguson), 178; Practical Method of Determining Molecular 
Weights (Biltz-Jones-King), 179; The Cost of Living as Modified by Sanitary Sci- 
ence (Ellen H. Richards), 180; Descriptive General Chemistry (S. E. Tillman), 

1; Leitfaden fiir den Unterricht in der anorganischen Chemie (J. Sperber), 222 ; 
Lexicon der Kohlenstoff Verbindungen (M. M. Richter), 233; The Urine and 
the Clinical Chemistry of the Gastric Contents, the Common Poisons, and Milk (J. 
W. Holland), 224 ; Annuaire du Bureau des Longitudes pour 1’An 1900, 225 ; Optical 
Activity and Chemical Composition (H. Landolt), 225; Chemisch-technische Unter- 
suchungen, Band 2 (Georg Lunge), 226 ; The Grammar of Science (Karl Pierson), 
227; Elementary Chemistry for High Schools and Academies (A. L. Arey), 227; 
The Theory of Electrolytic Dissociation and Some of its Applications (H. C. 
Jones), 228; Victor von Richter’s Organic Chemistry or Chemistry of the Carbon 
Compounds (Anschiitz-Smith), 229; An Introduction to Physical Chemistry 
(James Walker); 229; Water and Water Supplies (John C. Thresh), 231; A Treat- 
ise on Crystallography (W. J. Lewis), 233; Beginschen der Scheikunde (M.C. 
Schuyten), 235; The Kinetic Theory of Gases (O. E. Meyer), 235; Laboratory 
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Manual. Experiments to Illustratethe Elementary Principles of Chemistry (H. 
W. Hillyer), 236; Volumetric Analysis (J. B. Coppock), 237; Analyse Electrochim- 
ique (E. F. Smith), 363 ; Répertoire général ou dictionnaire methodique de bibliog- 
raphie des industries tinctoriales et des industries annexes depuis les origines 
jasqu ’a la fin de l’année 1896 (Jules Garcon), 452; The Calculations of Analytical 
Chemistry (Edmund H. Miller), 618 ; Colour: A Handbook of the Theory of Col- 
our (Geo. H. Hurst), 619; A Pocketbook for Chemists (Thomas Bayley), 620 ; Field 
Testing for Gold and Silver (W. Hamilton Merritt), 621 ; The Manufacture of Var- 
nishes: Oil Crushing, Refining, and Boiling (J. G. McIntosh), 621; The Chemistry 
of the Metals (J. H. Kastle), 707; The Mineral Industry (Richard P. Rothwell), 
773 ; Annali del laboratorio chimico centrale delle Gabelle (V. Villavecchia), 774 ; 
Experimental Chemistry (IL. C. Newell), 776; The Elements of Inorganic Chem- 
istry (W. A. Shenstone), 776; Air, Water, and Food, froma Sanitary Standpoint 
(Ellen H. Richards and Alpheus G. Woodman), 777; Essentials of Medical and 
| Clinical Chemistry with Laboratory Exercises (Samuel E. Woody), 778; An Out- 
| line of the Theory of Thermodynamics (Edgar Buckingham), 779; The Oil Chem- 
H 
4 





ists’ Handbook (Erastus Hopkins), 780; Die Aetherischen Oele (E. Gildemeister 
and Fr. Hoffmann), 815; The Volatile Oils (E. Gildemeister and Fr. Hoffmann- 
Kremers), 815; The Chemistry of Essential Oilsand Artificial Perfumes (Ernest J. 
Parry), 815; Chemisch-technische Untersuchungsmethoden (Georg Lunge)........ 818 
| Nickel determinations, preparation of potassium xanthate for .....-..sessecesec.eeees 307 
i} Nickel in nickel ores, the determination of . eS oRlo ale sipvinciaeist 
i Nickel carbonyl] in solution, the canine ‘of. CSbedAsisionosieg oes Sossieee soccese 256 
Nickel and cobalt, precipitation of sulphides of, in an eibaiine sania chee. to- 
gether with an investigation into the nature of certain tartrates of these metals.. 501 
j Nitrogen, the distillation of ammonia in the determination of, 259; Methods of deter- 
| mining proteid, in vegetable matter ..........+e+s000 ee cee ececcecccccscecs ecccceces JOD 
| Notes: Retention of moisture by asbestos, 46; The determination of graphite by 
] loss, 47; The persulphates of rubidium, cesium, and thallium, 48; Test for tin, 
220; Petroleum exhibit at Paris, 221; The alleged adulteration of milk with brain- 
| matter, 356; A new form of receiver for fractional distillation in vacuo, 360; The 
employment of ammonium molybdate asa test for tin, 450; Qualitative tests for 
boracic acid, 618 ; The Brown-Taylor-Richards method for the microscopical iden- 
tification of butter, 703 ; The analysis of arsenical insecticides, 705; On carborun- 
dum, 706; Preparation of triphenylmethane....... re eee coos oe SI5 
Noyes, A. A.,and A. A. Blanchard. Lecture experiments illustrating the electro- 
lytic dissociation theory and the laws of the velocity and equilibrium of chemical 





Sere ween e seeeereee 








Nucleic acids, preparation of...... : 
Nucleic acid of the embryo of wheat and its protein compoumdS......eesseeeeeeeeeeses 379 


QEOBITUARIES : Sir Edward Franklin, 49; Nathaniel Peter Hill........sceseceseees 361 
Oil analysis, Hiibl’s iodine method for...........sseeeeeeeees es eveccecccce vescccccceces 12 
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Ayer, Harold, Mass. Inst. Tech., Boston, Mass. 
Baldwin, Charles E., 197 Auburn St., Cambridge, Mass. 
Barnes, Bayard, Yale Univ., New Haven, Conn. 
Beans, Hal T., Univ. of Nebr., Lincoln, Nebr. 
Boggs, Gilbert H., 603 S. 42nd St., Philadelphia. 
Boltwood, Bertram B., Sheffield Scientific School, New Haven, 
Conn. 
Breer, Louis B., Builders Iron Foundry, Providence, R. I. 
Button, Ok, Box 233, Trenton, Mich. 
Chase, March F., Mineral Point Zinc Co., Mineral Point, Wis. 
Cluff, C. B., Lowell Textile School, Lowell, Mass. 
Croftan, Alfred C., Vandevort Block, Pasadena, Cal. 
Cross, Walter Martin, 12th and Troost Sts., Kansas City, Mo. 
Denham, Henry H., 146 N. Pearl St., Buffalo, N. Y. 
Doolittle, R. E., Mich. State Dairy and Food Com., Lansing, 
Mich. 
Dustin, Guy K., 51 Prospect St., New Haven, Conn. 
Gerlach, Oscar, Mich. Cement Co., Coldwater, Mich. 
Green, Erik H., 112 Newbury St., Boston, Mass. 
Grosse, S. P., 180 6th Ave., Brooklyn, N. Y. 
Hamilton, Lomis P., 3417 Hamilton St., Philadelphia. 
Hopkins, Arthur J., Amherst, Mass. 
Jackson, Florence, Wellesley College, Wellesley, Mass. 
Johnson, Treat B., 141 College St., New Haven, Conn. 
Knapp, Rudolf E., Parke, Davis & Co., Detroit, Mich. 
Lichtenstein, Alfred F., 134 Amity St., Brooklyn, N. Y. 
Locke, James, Sheffield Chem. Lab., New Haven, Conn. 
Loew, Oscar, Dept. of Agr., Washington, D. C. 
Manteuffel, Adolf, Somerset Chem. Co., Bound Brook, N. J. 
McFarland, B. W., 278 Canner St., New Haven, Conn. 
Meyer, Gustave M., 59 E. 77th St., New York City. 
Mixter, Wm. E., New Haven, Conn. 
Moore, F. J., Mass. Inst. Tech., Boston, Mass. 
Munson, L. S., Dept. of Agr., Washington, D.C. 
Newton, Elmer S., 3018 Cambridge Pl., Washington, D. C. 
Norman, George M., IIl. Steel Co., South Works, Chicago. 
Parker, C. Leroy, Patent Office, Washington, D. C. 
Peet, B. W., Ypsilanti, Mich. 
Pemberton, Ralph, 1947 Locust St., Philadelphia. 
Phalen, Wm. C., School of Mines, Socorro, N. M. 
Phelps, Isaac King, Kent Chem. Lab., New Haven, Conn. 
Platt, Elbert S., Waterford, N. Y. 
Post, Frank I., 243 E. 76th St., Chicago. 
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Schoonmaker, Harry, 124 S. Main St., Los Angeles, Cal. 
Skinner, Hervey J., 15 Chestnut St., Wakefield, Mass. 
Stead, John E., 11 Queen’s Terrace, Middlesbrough, England. 
Sullivan, Eugene C., 331 Packard St., Ann Arbor, Mich. 
Tucker, Charles W., 8 Grover St., Lynn, Mass. © 

Voorhees, Gerald E., Berwick, Pa. 

Wachter, Leonard M., 45 James St., Green Island, N. Y. 
Wheeler, Henry L., Sheffield Chem. Lab., New Haven, Conn. 
Worstall, Robert A., Purdue Univ., Lafayette, Ind. 


ASSOCIATES ELECTED DECEMBER 30, ‘1899. 


Boroschek, Leopold, 149 E. 56th St., N. Y. City. 

Clark, Edwin H., 17 Hillhouse Ave., New Haven, Conn. 

Gillet, Ransom H., Pafraets Dael Club, Troy, N. Y. 

Goodenough, Robert J., 18 7th Ave., Brooklyn, N. Y. 

McCrudden, Francis H., 134 Castle St., Boston, Mass. 

Merriam,. Henry F., Summit, N. J. 

Mihalovitch, Sidney F., 829 Hutchins Ave., Avondale, Cin- 
cinnati, O. 

Olshausen, Bruno, Stanford Univ., Cal. 

Rising, Herbert Robinson, 101 Wall St., New Haven, Conn. 

Shilstone, Herbert M., 114 Pearl St., N. Y. City. 

Sullivan, Robert Barry, 111 Grove St., New Haven, Conn. 

Swenarten, W. Hastings, 169 Union St., Montclair, N. J. 

Victor, Carl Louis, 1o1 Wall St., New Haven, Conn. 

Webb, Ernest H., 1256 Massachusetts Ave., Cambridge, 
Mass. 








CHANGES OF ADDRESS. 


Blair, A. W., Expt. Sta., Lake City, Fla. 

Cushman, Allerton S., Bryn Mawr College, Bryn Mawr, Pa. 

Davis, W. W., care Va. Iron, Coal, and Coke Co., Bristol, 
Tenn. 

Goldstein, Harris, 228 Henry St., N. Y. City. 

James, J. H., Sault Ste. Marie, Ont. 

Lorenz, H. W., Box 4028, Philadelphia, Pa. 

Smith, E. A., Republic, Wash. 

Wesson, David, care Southern Cotton Oil Co., Savannah, Ga. 


ADDRESS WANTED. 


Schoen, Joseph, formerly of 3602 Lake Ave., Chicago, IIl. 
Wood, J. R., formerly of 439-441 Green St., Philadelphia, Pa. 
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MEETINGS OF THE SECTIONS. 
WASHINGTON SECTION. 


The regular meeting was held October 12, 1899. 

The first paper was read by Mr. J. K. Haywood and was enti- 
tled ‘‘ The Determination of Glycogen,’’ by J. K. Haywood and 
W. D. Bigelow. 

The authors proved that methods for the estimation of glyco- 
gen, which depend on its direct inversion into dextrose, are 
unreliable and*have modified the method of Brticke so as to 
make it accurate and fairly rapid. 

The second paper was read by Dr. F. K. Cameron and was 
entitled ‘‘ A Method for Estimating Black Alkali in Soils.’’ 

The method enables the determination of the degree of hydro- 
lization of the sodium carbonate in soils and soil crusts contain- 
ing this compound. It was shown that an accurate determina- 
tion of the amount of sodium carbonate could not be made by 
titrating directly with a standard acid, two reactions taking 
place with the formation of the acid carbonate in varying quan- 
tities and furthermore the probable existence of acid carbonate 
in the soil adds ¢o the difficulty of such a determination. It was 
shown that acid potassium sulphate is free from these objections, 
the reaction taking place with quantitative exactness according 
to this equation : 


Na,CO, + HKSO, = NaHCO, + NaKSO, 


both substances indicated in the right-hand member of the equa- 
tion being natural. It should be borne in mind that acid 
sodium carbonate although a neutral substance towards indica- 
tors, quite rapidly and readily inverts with the formation of the 
alkaline normal carbonate, so that a reasonable degree of speed 
must be used in making the titrations. 

Details of the practical application of the method with exam- 
ples from practice, were given, and it was shown that in ordinary 
practice the method was easily capable of an accuracy indicated 
by a probable error of less than 0.02 per cent. 

The last paper was read by Dr. H. W. Wiley, and was enti- 
tled ‘‘ The Fifteenth Annual Meeting of the Association of Offi- 
cial Agricultural Chemists, at San Francisco, July 5-7, 1899.’’ 
Mr. Tassin exhibited a specimen of calcium chloride which he 
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had obtained from a muck soil found in Utah. The salt occurs 
as an incrustation between Salt Lake City and Salt Lake. 

Dr. Bolton exhibited a bibliography of thallium compiled by 
Miss Martha Dunn and recently published by the Smithsonian 
Institute. He called attention to the work done in Paris by 
Jules Garcon, who has published a bibliography of the ‘‘ Chem- 
ical Technology of Textile Fibers,’’ and a pamphlet entitled 
‘* Resources of Bibliography of Chemistry.’’ The latter consists 
of a list of chemical bibliographies. 





The regular meeting was held on November 9, 1899. 

The first paper of the evening was read by Dr. H. Carrington 
Bolton and was entitled ‘‘ Reminiscences of Bunsen and the 
Heidelberg Laboratory, 1863-65.”’ 

The speaker related anecdotes of Bunsen, and events that 
occurred in the Heidelberg Laboratory during the third semes- 
ter which he spent there. Contemporary with him were the fol- 
lowing Americans : 

Eli W. Blake, afterwards professor of physics, Brown Univer- 
sity, deceased ; Owen W. Root, afterwards professor of chem- 
istry, at Hamilton College, N. Y., deceased; Charles Wolf, of 
Cincinnati, deceased ; Frank Slingluff, of Baltimore ; Harry 
McBurney, of Boston; Lyman Nichols, of Boston; Arnold Hague, 
of the U. S. Geological Survey. 

The second paper of the evening was read by Dr. H. Carring- 
ton Bolton and was entitled ‘‘ Chapters on the History of the 
Thermometer ; I.—The Open Air Thermoscope of Galileo.’’ 

The primitive form of the thermometer was invented about the 
year 1595 by Galileo ; this is proved by extant letters addressed 
to him by his pupil and friend Sagredo. The instrument was 
an open air thermoscope of the inverted type, and was early 
applied to meteorological observations, to testing the tempera- 
ture of fever patients, andto noting temperature of freezing-mix- 


tures. 

The very common statement that the thermometer was the in- 
vention of C. Drebbel, of Holland, has no basis of fact, as shown 
by his own publications, copies of which were exhibited by the 
speaker. 











